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(OFFICIAL NOTICE. ] 
Twenty-eighth Annual Meeting, American Gas Light 
Association. 
cceeqaliliaa 
GENERAL ANNOUNCEMENT. 
OFFICE OF THE SECRETARY, 
New York, Sept. 13, 1900. i 

There will be an annual meeting of the American Gas Light Asso 
ciation held at Denver, Col., October 17th to 23d, 1900. 

The meeting will be called to order by the President, Mr. George G. 
Ramsdell, of Philadelphia, Pa., at 10 A.M., on Wednesday, October 17th. 
The meeting hall will be in the Ordinary of the Brown Palace Hotel. 
The headquarters will be at the Brown Palace Hotel, Denver, Cul. 

The most satisfactory quarters are always obtained by writing in ad- 
vance to the hotel people, and in doing so a reply should be requested, 
for which a self-addressed, stamped envelope should be enclosed, as 
misunderstandings may thereby be averted. 

The Brown Palace Hotel isconducted onthe American and European 
Plans, and rates for rooms will be as follows : 

American Plan.—Rooms without bath occupied by one person, from 
$3 to $5 per day ; occupied by two persons, from $6 to $9 per day. 
Rooms with bath occupied by one person, from $4 to $6 per day ; occu- 
pied by two persons, from $8 to $10 per day. 





ENTERED AT THE POST OFFICE AT NEW YORK, N. Y., 


AS SECOND-CLASS MATTER. 


Deeome Plan.—Rooms without bath occupied by one person, from 
$1.50 to $4 per day ; occupied by two persons, from $2.50 to $5 per day. 
Rooms with bath occupied by one person, from $2.50 to $6 per day ; 
occupied by two persons, from $4 to $8 per day. 

Other hotels at Denver are the St. James and the Albany, rates at 
each of which are from $1.50 to $4 per day (American and European 
plan). 

The Roll Call will be made by means of the door card system. Each 
member upon enterimg the hall for the first time will at the door receive 
a special card upon which he will find his name, address, etc., as these 
appear on the Secretary’s books, and such card should be corrected and 
given to the doorkeeper. Members in attendance should attend to this 
very carefully, as these cards are used immediately after the meeting 
for correcting the annual membership list. Visitors will please hand 
to the doorkeeper their personal cards. 

A blank form of application for membership accompanies this circu- 
lar. More can be obtained of the Secretary. Remember, all applica- 
tions must be in the Secretary’s hands by October 7th, at the very latest, 
otherwise they will not be acted upon at this meeting. 

The list of papers to be read at the meeting is as follows : 


‘The Use of Cards for Records and Accounts,” by Mr. Wm. C. 
Anderson, Norristown, Pa. 

‘*Inclined Retorts,” by Mr. A. H. Barret, Louisville, Ky. 

‘*Gas Advertising,” by Mr. C. R. Collins, Seattle, Wash. 

““The Uses of Gas for Manufacturing Purposes,” by Mr. Jas. H. 
Walker, Milwaukee, Wis. 

‘* Municipal Control of the Price of Gas,” by Mr. Alfred E. Forstall, 
Montclair, N. J. 


If the papers are of a sufficiently high standard the Beal Medal will 
be awarded to the author of the best paper presented ; the question of 
which is best to be decided by the proper committee. 

A lecture will be delivered to the Association, by Dr. E. G. Love, of 
New York city, upon ‘* The Theory of the Incandescent Gas Light.” 

In addition to the papers and lecture the report of the Research Com- 
mittee will deal with the question of the Edgerton Standard referred to 
the Committee at the last meeting, and with the other subjects that 
should give rise to a good discussion. 

During the days of the meeting all the announcements will be posted 
on the bulletin boards in the hotel. All members are warned to take 
notice thereof accordingly. 

All members attending the meeting are particularly requested to 
wear their membership badges in plain sight, thereby greatly aiding 
the officers and the local committee in their work, by affording a ready 
means of recognition. 

In order that the ‘‘ Year Book” containing the report of this meet- 
ing may be published and issued to the members immediately after the 
meeting, notice is hereby given that, if any of the speakers at this meet- 
ing desire to correct their remarks before they are printed, they will be 
given an opportunity before leaving Denver, Col., but not after. The 
stenographer will have typewritten copy of the principal discussions 
prepared at the headquarters between the sessions of the meeting, and 
all those who desire to correct their remarks must notify the Secretary 
at’ the close of the session at which such remarks are made, as all the 
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reports will be turned in to the printer immediately after the adjourn- 
ment of the meeting. 

Special rates for transportation have been granted (viz., full fare go- 
ing and one-third fare returning by the same route), by the several 
Passenger Associations named and under the conditions noted : 

The Trunk Line Passenger Committee, covering territory west of 
New England and east of Niagara Falls, Buffalo and Salamanca, 
N. Y.; Pittsburg, Pa.; Bellaire, Ohio; Wheeling, Parkersburg and 
Charleston, W. Va. 

The New England Passenger Association, covering nearly all of the 
lines in the New England States. 

The Central Passenger Association, covering the territory bounded 
on the east by Pittsburg, Salamanca, Buffalo and Toronto; on the 
north by the line of and including points on the Grand Trunk Railway 
from Toronto to Port Huron, thence via Lakes Huron and Michigan 
to the north line of Cook county, Illinois ; on the west by the west line 
of Cook county and the Illinois and Mississippi rivers, to Cairo, includ- 
ing Burlington, Keokuk, Quincy, Hannibal and St. Louis ; and on the 
south by the Ohio river, including points on either side of that river. 

The Southeastern Passenger Association, covering the territory south 
and west of the Virginias, and south and east of the Ohio and Missis- 
sippi rivers. 

The Western Passenger Association, covering the territory west of, 
and not including Chicago, Peoria and St. Louis; in other words, the 
territory west of that of the Central Association. 

[The Secretary here explains at length the conditions necessary to 
obtain from the Passenger Associations the fare and one-third for the 
round trip. While the conditions governing this rate for travel are 
pretty well known, in that they differ in no wise practically from those 
that ruled heretofore, it is well to keep prominently in mind the fact 
that the reduction is conditional on there being an attendance at the 
meeting of not less than 100 persons holding certificates. | 


SPECIAL. 

As planned at present, the entertainment portion of the programme 
includes an informal reception at the headquarters—the Brown Palace 
Hotel—on Thursday evening, and a trip to Colorado Springs and 
vicinity on Friday and Saturday. This trip is outlined as follows: 

Leave Denver Friday morning, reaching Colorado Springs at noon, 
take lunch at the Alta Vista Hotel, then take carriages for a drive 
through the Garden of the Gods to Manitou, and up Ute Pass or 
Engleman’s Canon to the Cliff House, where the night will be spent. 
Music will be provided in the evening and dancing can be arranged 
for, if desired. The next morning a drive will be taken to Cheyenne 
Canon and Broadmore, returning to Colorado Springs at noon for 
lunch at the Alta Vista, and return to Denver in time for the evening 
trains. The cost of tickets, entitling the holder to hotel accommoda- 
tions, lunches and seat in carriage for the drives during the trip, will 
be $5 per ticket. The railroad fare for the round trip between Denver 
and Colorado Springs will be $2. The total cost of the trip will thus be $7. 

Members who have not replied to the letter of August 16th, and indi- 
cated their intention in regard to attendance at the meeting, traveling 
by the special train and participation in the entertainment outlined, 
will please send in at once, properly filled out, the postal cards sent out 
with that letter. This is necessary to enable the Committee of Arrange- 
ments to proceed with their work. 

Be sure to obtain a railroad certificate when buying your ticket for 
Denver. The greater the number of certificates handed in, the easier 
it is to get the reduction in rates for future meetings, since the railroad 
officials count the certificates turned in as marking the full attendance. 
In our case the number of certificates is from 50 to 100 less than that of 
the persons in attendance, and our requests for lower rates are not 
given the consideration they should receive. Could we have shown 
certificates equal to the full attendance at Niagara Falls and New 
York we could probably have obtained a rate of one fare plus $2 for 
the round trip to Denver. 

Apply for ticket and certificate at least 30 minutes before train time. 
Each person must sign his own certificate at time of purchasing tickets 
for Denver, Col. Be sure to hand the Secretary your certificate as 
soon as you reach the headquarters. Apply for return ticket at least 
30 minutes before train time, and have your certificates with you. 

All persons, ladies included, attending the meeting are entitled to the 
reduced rate from the territories named. 

Members will please hand their certificates to the Secretary, or his 
clerk, upon arrival at place of meeting. If there are 100 members 
present holding certificates each certificate will then be properly en- 
dorsed and handed back to the owner before adjournment. 

Members having questions which they desire to put into the Question 
Box should send the same to the Secretary as soon as possible, in order 
to give him an opportunity to have them printed and distributed to the 
members before the meeting so as to secure for them careful attention. 

Keep this circular in your pocket, and apply to it if you arein doubt. 
ALFRED E. Forstat, Secretary. 
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BRIEFLY TOLD. 
ella 

THE GALVESTON SITUATION.—Last week, at the last moment, we were, 
through the attention of Mr. B. E. Chollar, of St. Louis, enabled to give 
some mention of the extent and nature of the damages to the Galveston 
(Texas) Gas Company, caused by the recent fearful storm of wind and 
tide that all but obliterated the only seaport city of the largest State in 
the Union. Since that mention we have, under date of the 13th inst., 
received direct word from Superintendent John Gimper, of the Galves. 
ton Gas Company, which confirms Mr. Chollar’s telegraphic advices, 
Perhaps it would be best to let Superintendent Gimper’s words tell the 
story. Here they are : 

GaLvesTon, Texas, Sept. 13, 1900, 

Dear JOURNAL: The great calamity that beset our city is known to 
you. The loss of life and property is fearful. We lost all our holders 
(4 in number), the retort house isdown ; but, strange to say, the benches 
are in fairly good condition, as is the balance of the manufacturing 
machinery. The governor house, the coal shedsand the general ware- 
houses were completely washed away. This you might well under- 
stand when I say that our yard was for quite a while under a flow of 
from 4 to 5 feet of salt water. Our street mains are full of Gulf water, 
from all sorts of broken pipes.—Yours truly, JoHN GiMPER. 

We have listened to and spoken with several parties who have seen 
something of the situation of Galveston since its combat or conflict with 
the elements of water and wind, and their speech was such as to cause 
the thought that it is little short of miraculous that a bit of the famous 
Texas Island exists. However, there is no misery that cannot be over- 
come; and it is our satisfaction to be able to say that the Galveston Gas 
Company proposes to continue in business, for within a fortnight it will 
be asking for proposals for the reconstruction of its plant. When it 
asks for the figures we hope that bidders will remember the existing 
circumstances, paying due heed in their estimating to the fact that long 
credit must follow the rehabilitation. In the midst of its trouble, 
though, there is some cause for current congratulation, which latter is 
found in the fact that the Company did not lose a man. 





Tue INTERNATIONAL GAs ConareEss.—We hoped with this number 
to be able to give some account of the International Gas Congress con- 
vened at the Paris Exposition, the first week in September, but whether 
the blame for our failure to have the story is to be attributed to our 
correspondent or to the mails, we cannot now truthfully say. The 
current number of the Journal of Gas Lighting to hand (it is dated 
the 1ith inst.) declares that the Congress was an unqualified success, 
and that may be taken for granted as meaning that the assemblage was 
beyond the hopes of its conveners, seeing that the Journal of Gas 
Lighting did not have much to do with its convocation or direction. 
The United States representation, viewed either from the point of per- 
sonal representation, or from the quality of the technical matter sub- 
mitted to the Congress on behalf of the States, was a most potent factor 
in the of.the blage. Apart from the technical side of the 
Congress, however, that which wasaccomplished there on social account 
will, beyond the possibility of a doubt, bear golden returns to the gas 
men ofevery nation. The reception accorded the fraternity by M. Vautier 
and his colleagues of the Association of French Gas Managers, to their 
visitors and guests obliges one to add a fourth word to the famous motto 
of ‘‘Liberty, equality, fraternity.” The additional word is hospitality. M. 
Vautier and his colleagues were unremitting and successful in their ef- 
fforts to please and entertain the polyglot lot to whom they had to listen. 
Our own people were quite prominent in the proceedings, and, with that 
delicacy of tact which always marks the Frenchman in his intercourse 
with those of other nations, M. Vautier saw to it that the Director’s 
Chair, during the carrying on of the technical proceedings, was ovcu- 
pied by a representative of the country that contributed the paper 
that was under consideration. This leads to the remark that the States’ 
contributions to the paper list which attracted the most attention were 
those, respectively, by Mr. Fred. S. Shelton, of Philadelphia, and Mr. 
A. E. Forstall, of New York. At the time of the reading of the 
Shelton paper Mr. George G. Ramsdell, President of the American 
Gas Light Association occupied the Chair, and ‘tour owa” Mr. 
William McDonald, representing the Western Gas Association, directed 
the proceedings when the paper by Mr. Forstall was read. However, 
we will here have to conclude this mention of the Congress, when, if 
the JoURNAL’s correspondent’s matter does not turn to hand, we will 
have to republish the excellent resume of the proceedings contained in 
the Journal of Gas Lighting for the 11th inst. The Congress was 
undoubtedly a far greater success than those who planned it thought 
it would be. 
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The History, Character and Results of the Educational 
Work Carried on by the Trustees of the American 
Gas Educational Fund. 

saan cd 
[A paper prepared by Mr. ALFrep E. ForsTatt, and read at the 
International Congress of Gas Engineers, Paris, France, September 
8, 4 and 5.] 


The idea which finally resulted in the formation of the Gas Edu 
cational Fund originated in the mind of Mr. Walton Clark, and was 
prought to the attention of the American Gas Light Association, in the 
presidential address delivered by him at the meeting of the Association 
held in 1895. In this address Mr. Clark stated that the chief function 
of the Association was educational, and was carried out principally 
through the medium of the formal papers and discussions forming the 
greater part of the programme of the annval meetings ; but in addition 
to this education of the members themselyes there was a need of 
“Giving systematic aid to the many boys, and men, who, without the 
advantage of advanced education, are struggling to fit themselves for 
positions of responsibility, while filling subordinate positions in our 
gas works,” and in this direction the Association was doing nothing. 
He continued, ‘‘I respectfully submit that the Association is failing of 
its duty in this matter. There are no gas text books. As far as I am 
aware the only authority attempting the work of setting problems to 
tax the ingenuity of the gas student is the City and Guilds of London 
Institute. Its work while admirable is insufficient to meet the occa- 
sion. The field is broad, the work worthy the best effort of the Asso- 
ciation. Its cost in money would be small. Its value to the industry 
and tothe youth engaged in it may best be estimated by those of us who 
have worked our way up from the ditch, or the bench, without the 
advantage of a previously obtained education. I recommend to you a 
standing committee on education.” 

This recommendation was adopted. A Committee was appointed 
and the work was taken up by it under the active direction of Mr. 
Clark, who was made Chairman. The following extract, from a cir- 
cular issued in February, 1896, gives the outline of the method by 
which it proposed to accomplish the work committed to it : 

“It is proposed to form a class of men and youths occupying subor 
dinate positions in gas works, or employed as superintendents of small 
gas works, to whom shall be mailed, at intervals to be determined 
later, problems in gas manufacturing and distribution, together with 
suggestions as to the sources of information to be examined in study- 
ing the questions involved. 

“It is proposed to begin the work with bu‘ one grade of students, 
submitting problems and questions of the simplest character, and look 
ing for the success attained to determine the future development of the 
plan. 

“The Committee hopes that there will be enough of interest mani- 
fested to justify an extension of its work to the formation of classes of 
two grades and the awarding of certificates of excellency at the termi- 
nation of a two years’ course in either grade. 

“It is not desired to include in the Class now to be formed students 
who have had the advantage of advanced or technical education or of 
considerable experience in the gas business. The work is intended to 
‘give systematic aid to the men and boys, who, without the advantage 
of an advanced education, are struggling to fit themselves for positions 
of responsibility while filling subordinate positions in gas works.’ To 
stimulate their interest in the work certain appropriate and valuable 
prizes will be awarded for the first, second and third best answers to 
the examination questions submitted at a time to be determined by the 
Committee. The prizes will consist of books, drawing implements or 
chemical apparatus.” 

A Class was started along these lines, in March, 1896, with a mem- 
bership of 76, which had been reduced to 44 by October, through the 
failure on the part of the other 32 to answer the questions sent out. 
The experience gained by the Committee in the actual working of its 
plan led it to report to the Association, at its meeting in October, as 
follows : 

“The work up to this point has been experimental and preparatory. 
From the 1st of December next the regular work of the Class begins. 
It is proposed to send out four lists of questions a year, and to have 
these questions cover the entire range of the duties. of the gas superin- 
tendent. The Committee believes that the good that can be obtained 
by a member of the Class from work in the Class is in but small part 
the privilege of receiving the answers to the questions. The greater 
good must come from the familiarity with the books and from the men- 
tal training that he will get from working up his answers. With many 








of the Class the greatest good of all will probably be the clearing up of 
ideas that come from their exact expression in writing. 

‘*The Committee referred in one of its circulars to the matter of 
prizes. After serious consideration it has come to the conclusion that 
it will be better to expend whatever money may be at its command in 
such work as will benefit all of the Class, rather than for the purchase 
of prizes which can benefit but few, and very possibly those who, all 
things considered, are less needful of assistance. Therefore, with your 
approval, the Committee will abandon the idea of giving prizes, and 
will expend such funds as may come in its possession for the purpose 
of circulating among the members such literature as it may be able to 
command and thinks will be of value to the Class ” 

Between December, 1896, and January, 1898, the work of the Com- 
mittee was carried on with regularity, the number of members of the 
Class varying between 50 and 60. During this time five sets of ques- 
tions were sent out. Practically all the work of preparing the ques- 
tions and the correct answers to them, receiving, examining and com- 
menting upon the answers of the students, and sending out the 
questions, answers and comments, was done by Mr. Clark, who, 
though he was already a very busy man, was willing to give to the 
work the time and attention it required of him personally even with 
the aid he received from his office force. But even he, though still 
intensely interested in advancing the welfare of the students and the 
Association, found himself unable to continue the work after January, 
1898, and it was suspende.!, pending the result of an effort to organize 
it upon another footing that was being made by a Committee of the 
Council of the Association. 

The task set for itself by this Committee was to secure from gas com- 
panies, individual members of the Association and other persons 
interested in, or connected with, the gas industry, subscriptions extend- 
ing over a period of five years, and amounting to a sum sufficiently 
large to enable the payment of a salary that would compensate some 
competent person for devoting a large portion of his time to the work. 
The fund so raised was to be administered by a Board of Trustees, 
appointed in the first instance by the American Gas Light Association, 
but which after its appointment was to have the power of filling any 
vacancies that might occur in its membership. The President and the 
Junior past-President of the Association were, however, to be ex-officio 
members of the Board. ‘ These Trustees were to have full power as to 
the selection of the person who should have charge of the work and 
the handling of the money subscribed to the fund. 

The labor of the Committee was successful. It was able to report to 
the Council, at its meeting in October, 1898, that it had secured sub- 
scriptions pledging the payment for five years of a sum amounting to 
$3,193 per annum (this has since been increased to $4,170 per annum), 
and that this showing warranted it in recommending the immediate 
appointment of a Board of Trustees of five members, three of whom 
were to be permanent, and ‘wo ex officio members, as specified above. 
The Council endorsed the recommendations of the Committee, and so 
reported to the Association, which thereupon gave the final confirma- 
tion to the suggestions by appointing the Trustees and committing the 
work to their hands. It also voted a sum of $250 per annum, to be 
paid for five years from the general fund, as its subscription to the 
educational fund. 

The Trustees so appointed effected an organization in January, 1899, 
under the name “ Trustees Gas Educational Fund,” and the educational 
work was resumed in February of the same year. This work is carried 
on by means of a Correspondence Class, membership in which is 
limited to those employees of gas companies who can secure the 
endorsement of their applications for admission by a member of the 
American Gas Light Association, or a subscriber to the fund. No 
tuition or any other fees are charged. The course of instruction has 
been made three years in length, the questions and problems set becom- 
ing more and more difficult from beginning to end of the course. A 
new section of the Class is formed each year, each section being given 
practically the same course. The method of instruction is as follows : 

On the first day of January, for instance, a set of 12 questions is sent 
out to all the members of a section, each section receiving a different 
set of questions. Answers to these questions, in the preparation of 
which the student is at liberty to use any and all means of securing in- 
formation of which he can avail himself, and is encouraged to consult 
the Secretary upon any points which he dees not understand, or about 
which he can find no information, must be sent to the Secretary of the 
Trustees on or before March ist. The Secretary, who is in charge of 
the work, examines each set of answers carefully and makes the neces- 
sary criticisms upon them in a personal letter to the student, which is 
mailed April 1st, together with what are considered by the Trustees to 
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be the correct answers to the questions and the next set of questions. 
Any general criticisms applying to the work of the section as a whole 
are embodied in circular letters. In this way four sets of questions are 
received and answered by the student each year, all the answers being 
commented upon by the Secretary. 

All the students being, as stated, employees of gas companies, the 
work done in connection with the Class must of necessity be done out- 
side of working hours, and it is, therefore, impossible for them to an- 
swer a set of questions in a shorter time than two months. Owing to 
the number in the Class it is also impossible for the Secretary to give 
the proper attention to the answers in less than a month’s time, which 
limits the number of sets to one each three months. 

The questions deal with practical subjects, and with those theoretical 
points a knowledge of which is necessary in. order that the practical 
problems continually arising in gas works may be fully understood and 
correctly solved. It is of course impossible to cover with 144 questions 
all the subjects upon which a gas engineer should be informed, but it 
is hoped that the effect of the three years’ work will be to form, in the 
case of each student, a habit of study, which, with the knowledge of 
where and how to find information already obtained, will lead and at 
the same time enable him to continue by himself the work begun in the 
Class. Special attention being paid to the exact expression by the 
student of the idea sought to be conveyed, the training in this direction 
must also be of great value. In fact, as is stated in the portion of the 
first report of the Committee on Education previously quoted, the men 
tal training acquired will undoubtedly be of much greater value than 
the actual knowledge obtained from the answers to the questions, 
though it is hoped that these will form, in time, a valuable catechism 
for use by the student in gas engineering. There is appended to this 
paper a full set of the questions and answers sent out to the Class since 
the work has been taken up by the Trustees. 

There being no inducement for membership in the shape of prizes or 
the element of competition, and as membership cannot be maintained 
unless the student is willing to devote no small amount of his leisure 
time to work, it is safe to assume that the great majority, if not all, 
of ‘the members of the Class possess an earnest desire to increase their 
knowledge of the business in which they are engaged. The fact that 
since its inception the number in the Class has never fallen below 40, 
and that since the organization of the Trustees it has averaged 100, 
shows that this desire for increased knowledge is widespread among 
the employees of gas companies. The extent of this eagerness to learn 
and the value placed by the students upon the means afforded to 
gratify it, as shown by the painstaking labor devoted to the work, have 
surprised even those with whom the idea at first originated. Instruc- 
tion given by correspond is rily more difficult to impart 
and at best less complete than instruction given by an instructor in 

personal contact with his pupils, but it is the only possible method of 
supplying the demand, when as in this case the hundred members of 
the Class are scattered over an area of some 2,000,000 square miles. 
. It would also be better if the money at the disposal of the Trustees 
would permit the employment of more than one instructor, since more 
time could then be devoted to a study of the needs of each student and 
the efficiency of the work correspondingly increased. But even as it 
is the work of the Trustees has proved of great value, as is shown by 
the record of the section of the Class which completed its course Janu- 
ary Ist, 1900, and as this value is recognized the size of the educational 
fund will increase and still better results will be obtained. 

We have so far dealt only with the advantages conferred by the 
Class upon the students, and it may be thought by some that the gas 
companies which subscribe to the educational fund are philanthropi- 
cally spending money for which no return is to be received. It is, 
however, hardly necessary at this day to enter into any elaborate 
argument to prove that anything that increases the efficiency of the 
workers in any industry must of necessity prove of immediate and 
great value to the industry itself, and that, therefore, anything that 
helps to increase the amount of knowledge of the art of gas making 
possessed by the foremen and superintendents of gas works and by the 
subordinates from whose ranks future foremen and superintendents 
must be drawn, cannot fail to return to gas companies increased 
profits many times greater than the small amounts required from each 
company to afford sufficient revenue to carry on the educational work 
in the most efficient manner. The more extended recognition of this 
truth will doubtless lead to a continual increase in the interest taken 
by the companies in the work of the Trustees and to a corresponding 
increase in the amount of money at their disposal. 

Although his knowledge of what is being done in other countries is 





carried on as described in this paper affords the only instance of organ- 
ized effort to help and direct students of gas manufacture in their 
endeavors to acquire the increased knowledge necessary for their 
advancement in their chosen profession without compelling them to 
leave their work and gather at some one place to receive the desired in- 
struction. Such a course as that given at Carlsruhe, or by the German 
Continental Gas Company at Dessau, does not provide for the great 
majority of the employees of gas companies, who, though anxious to 
learn, must acquire their education as best they can in the leisure time 
at their disposal outside of working hours. It is the need of these men 
that the Trustees of the Gas Educational Fund are endeavoring to sup- 
ply by the Practical Class, with a success that is already encouraging, 
but the true extent of which time alone can reveal. Is not the example 
worthy the study of all associations of gas men with a view to its 
possible improvement and adoption ? 








Origin and Growth of the Grand Rapids (Mich.) Gas 
Light Company. 
— 

Mr. Paul Doty, in a receut issue of the Michigan Tradesman, writes 
thus entertainingly of the history and growth of the business of the 
Grand Rapids Gas Light Company, of which corporation he is the 
efficient Secretary and General Manager : 


The approaching semi-centenuial of the incorporation of the city of 
Grand Rapids is happily an opportune time for a review of the indus- 
trial growth of the city, and the Tradesman is to be congratulated on 
the occasion of its splendid special issue, embodying somewhat of the 
history of the progress of those industries which have added to the fair 
fame of Grand Rapids as a city. 

It is with pleasure, and with personal appreciation of the opportunity 
presented, that I write of the history and growth of the Grand Rapids 
Gas Light Company, aptly quoted, ‘‘The model corporation of the 


than by its corporate name. 

The Gas Company was born in 1857, but a few years after the incor- 
poration of the city itself, and has steadily gone onward and upward, 
even as the city itself has taken no step backward. In this day the 
founding of a gas company appears a small task in comparison with 
the courage of their convictions required by the founders of the Grand 
Rapids Gas Light Company. To-day the industrial uses of gas are so 
well understood and the value of gas so well appreciated that it enters 
into the household and business life of nearly every citizen, and great 
would be the loss if for any reason an interruption should come to the 
supply of gas. In 1857, the use of gas was but little known and the 
cost was so comparatively high—$4 per 1,000 cubic feet—that prospec- 
tive profits were truly uncertain, and it is a matter of record that 
dividends were not paid for several yea's. Grand Rapids had in 1857 
a population of less than 8,000, and of this number but 37 were enrolled 
as customers of the Company when gas was first supplied, on Novem- 
bember 14, 1857. 

From 1857 to 1883, when the Tradesman was born, the Gas Com- 
pany prospered with the growing wealth and importance of the city. 
The population had increased to above 40,000 and of this number 1,602 
were then customers of the Company. The price of gas had steadily 
decreased until the $2 mark had been reached. Sales per capita were 
then 1,000 cubic feet per annum, and but 4 per cent. of the people were 
supplied. Gas manufactured from coal was then distributed exclu- 
sively, and the cost of gas coal was about $4 per net ton delivered in 
Grand Rapids. To-day, with a city of 100,000 people, the Company 
supplies over 10,000 customers, or more than 10 per cent. of the popu- 
lation, and the sales per capita per annum exceed 3,000 cubic feet, and 
the dollar mark has been reached in the price of gas. This, too, not- 
withstanding the cost of gas coal is but slightly reduced—the price to- 
day being about $3.30 per net ton delivered. 

The past 17 years have witnessed important advances in the gas 
industry, and the spur of electric competition can fairly claim no small 
part of the credit. In 1883 the gas industry was devoted almost 
exclusively to the lighting interests; to-day this field is divided with 
the electric industry, but gas has expanded into the heating and cook- 
ing and power fields, so that the use of gas per capita has trebled, not- 
withstanding the division with electricity of the lighting business. To- 
day gas engineers hold that gas is a form of energy, and as such cal 
be converted into light, heat and power, and with these three applica- 
tions of usefulness there is no fear of the stability of the industry. 

A review of the gas business divides itself naturally into the mauu- 





necessarily incomplete, the writer is under the impression that the Class 


facture, the distribution and the management, and along these lines I 





city,” and one of which the citizens speak as ‘‘ our Company,” rather , 
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will briefly indicate the important changes: In 1883 the manufacture 
of gas was exclusively from gas coal, and the works were located on 
Ottawa street, near the G. R. & I. crossing. This was the site of the 
first works, built in 1857, and continued to serve until 1886, when the 
growth of the business required the erection of works of much increased 
capacity, at the corner of Wealthy and Oakland avenues, the site of 
the works to-day. In 1890 the manufacture of carburetted water gas 
was undertaken and the superior light giving qualities of this new 
gas were soon apparent. ‘With carburetted water gas as an illuminant, 
even with the now old-fashioned open flame burners, the Company 
was more than able to hold its own against the advancing use of electric 
light. Minor changes have been made at various times, all tending to 
increase the capacity of the works and to add standard apparatus only 
for the manufacture, purification and storage of gas, until the works 
stand to-day fully equipped for the best results. In 1897 was under 
taken the erection of the new gasholder of one million cubic feet 
capacity, the largest gasholder in the State, and a conspicuous land- 
mark of the city. 

The erection of gas works apparatus can to-day be undertaken with 
little risk of becoming obsolete before having become worn out or 
destroyed. The type of gas machinery is generally standard and the 
design uniform. This adds much to the safety of the investment. 

It is in the distribution and utilization of gas that we find the great- 
est progress in the 17 years now passed. Since 1883 we have the gas 
stoves for heating and for cooking, the famous Welsbach mantle for 
incandescent gas lighting and the superior gas engine for all power 
purposes. In 1883 gas for fuel was almost unknown. The stoves 
were of poor and inefficient design, and the cost of gas was sofhigh that 
the introduction or use of fuel appliances was scarcely undertaken. 
To-day, with stoves of standard efficient design and with the price of 
gas so low, there are more than 7,000 cooking and 3,000 heating appli 
ances in use in our city, and wherever the mains of the Company 
extend it can safely be said that everybody who is anybody uses gas 
for fuel. So important a part of the Company’s business has the appli- 
ance department become, that a special store is maintained for the 
convenience of the Company’s patrons, and that it is appreciated by 
the public is evidenced by the growing patronage. The Company’s 
offices in the Ledyard block, at the corner of Ottawa and Pear! streets, 
are conspicuously attractive, anda cordial invitation is extended to 
the public to take advantage of the conveniences of the office. 

The Welsbach mantle has revolutionized gas lighting. This inven- 
tion, now in so general use, employs gas to raise a mantle of the oxides 
of rare earths, notably thorium, to incandescence with a light of 
superior brilliancy. In 1883 the open burner, then in general use, 
gave a light of 16 candles, when using gas at the rate of 5 cubic feet 
per hour, or the lighting efficiency was but little more than 3 candles 
per cubic foot. 

The Welsbach burner uses but 3 cubic feet of gas per hour and, with 
the new ‘‘ Yusea” mantle, gives a light equal to 100 candles, or the 
lighting efficiency is more than 30 candles per cubic foot of gas. Here, 
then, is one of the greatest steps forward—a gain of a tenfold efficiency. 
How poor the 16-candle power light looks when compared with the 
new incandescent gas light, and how great the saving to the public! 
Since 1883 the price of gas has been cut in two, but the quality and 
intensity of light have been increased tenfold. Is not this statement a 
sufficient proof of the public utility and benefaction of the gas industry ? 

The application of gas for power purposes is of recent growth. In 
1883 the gas engine was but a toy, expensive in first cost and built for 
very small users. To day gas engines are in use in Pittsburgh of more 
than 600 horse power, and in Europe installations of 1,000 horse power 
are recorded. In Grand Rapids there are several engines as large as 
35 horse power, and many of lesser size, down to the small one and 
two horse power motors used for printing presses, meat choppers, ice 
cream freezers, etc. Gas engines are used not only for power purposes, 
but for driving dynamos which, in turn, make electric light at a cor- 
responding saving of cost of electric current to large consumers. The 
Gas Company itself has for exhibition purposes a gas engine and dyna- 
mo, in its office windows, and each night its sign ‘‘ Gas-Electric Light” 
shines forth brightly with incandescent electric lights to demonstrate 
Practically how gas may furnish electric light. It is the opinion of 
several famous engineers—notably George Westinghouse, of Pitts- 
burgh—that gas for motive power will largely supplant steam, the ther- 
mal efficiency of the gas engine being so far in advance of the steam en- 
gine that it will be unprofitable to employ the latter where gas can be 

obtained at moderate prices. 

Nothing has been said of the attempted introduction of fuel gas in 


tried, was a total failure. Fuel gas has too many practical disadvan- 
tages to be a commercial success. The value of gas for light, heat and 
power depends upon the thermal or heat units contained, and it is 
essential that commercial gas should not fall below 650 to 700 heat 
units per cubic foot. The heating value standard to-day is quite as 
important and should be as well understood by the public as the old- 
fashioned rating of ‘‘16 candle power,” a term now almost obsolete 
because of no practical application. 

To write of the management of the Gas Company brings to mind 
the memory of the names of T. D. Gilbert and Thomas Smith. In 
1883 these gentlemen were active in the management and responsible 
for the success of the Company. Mr. Smith died in 1889, and Mr. 
Gilbert in 1894. Upon thedeath of Mr. Gilbert the ownership of the 
Company was transferred to Emerson McMillin and his associates, and 
how well the trust imposed upon Mr. McMillin has been administered 
is evidenced by the stability of the Company today. Mr. McMillin’s 
associates in the Board of Directors include N. L. Avery, Vice Presi- 
dent; H. D. Walbridge, Second Vice-President ; James M. Barnett, 
Anton G. Hodenpyl, Henry Idema, T. J. O'Brien, J. Boyd Pantlind 
and Lester J. Rindge, and it is generally conceded the people’s inter- 
ests are strongly conserved by so representative a gathering of gen- 
tlemen and that the security of the investment to the stockholders can- 
not be gainsaid. In 1898 the writer succeeded H. D. Walbridge as 
Secretary and General Manager of the Company, and H. B. Wales 
became Treasurer. 

In 1899 the Board of Directors adopted a plan of direct profit sharing 
with the employees of the Company, by which the employees’ investment 
of labor is made equal with the stockholders’ investment of capital, so 
that the employees receive semi annually a dividend of 3 per cent. of 
the amount of their yearly wages. This just and generous plan of re- 
warding faithful and meritorious service on the part of the employees, 
it is believed, will solve the so-called labor problem, and the public is 
interested to the extent of receiving cheerful and prompt service satis- 
factorily rendered. 

The Gas Company has ever been mindful of the interests of its patrons 
and has ever responded to the increasing demands of the growth of the 
city, and has extended its mains into new territory, to give to all the 
citizens the comfort and convenience of the use of gas. It has always 
been in the van of the cities of greater size in the matter of low priced 
gas, and has always responded to the many wants and needs of its 
patrons by courteous attention. It has not been wanting in public 
spirit and enterprise and has always believed public service is a public 
trust. The tangible result of all this is that the securities of the Com- 
pany have attained a sure reputation for value and stability and, not- 
withstanding the competition of electricity or otherwise, has it not been 
shown there is faith for the hope that the Company will continue to 
maintain its deserved popularity ? 








Petroleum Industry of Canada. 
ae 


[A paper prepared by Mr. Joun D. Nose, of Petrolia, Ontario, for 
the International Petroleum Congress, Paris. ] 
Very little is known abroad about the Canadian petroleum industry, 
for the reason that the Canadian home market absorbs all the products 
which are manufactured from Canadian crude oil, and the demand 
for home consumption is constantly increasing with the growth of the 
country, insomuch that the present production of crude oil from the 
wells, which is increasing every year, is only sufficient to supply two- 
thirds of the demand, and the other third has to be imported from the 
United States. 
Oil has been discovered at Gaspe, in the eastern part of Canada, and 
geologists say that oil will yet be found on the banks of the Mackenzie 
river in the far northwest, but I will confine my remarks strictly to 
the district in which I reside, and where I have been engaged in the 
oil business for the last 34 years. 
The principal oil producing region is situated in that most fertile 
peninsula known as the garden of Canada, lying between the great 
lakes Huron and Erie in the counties of Lambton, Kent, Middlesex 
and Essex, and the most-prolific spot is the township of Enniskillen, in 
the county of Lambton and province of Ontario. In this township 
there are two pools, or oil producing districts. One is four miles wide 
by nine miles long, in the center of which, and in the center of the 
township, is the town of Petrolia, a place of about 5,000 inhabitants, 
nearly all of whom are engaged in the business of producing crude oil 
in this district. The second spot is at the village of Oil Springs, about 





Grand Rapids in 1890, The affair here, as everywhere else it has been 


seven miles from Petrolia in a southerly direction, where there are 
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about 2,000 oil wells. Oil has also been discovered in the townships of 
Plympton, Sarnia, Dawn and Euphemia, where there are about 1,000 
oil wells, making in all about 10,000 wells producing oil in the county 
of Lambton. Oil is also being produced at Bothwell, Dutton and 
other places in the adjoining counties. This oil lies in a stratum of oil 
bearing rock about five to ten feet in thickness, most of which is at a 
depth of 460 feet from the surface in the Petrolia district. Some of it 
is found outside of Petrolia at 375 to 400 eet at Oil Springs, Dawn, 
Euphemia and Bothwell. The Canadian wells are all drilled by pole 
tools, and so expert have the workmen become in handling these tools 
that it only takes a contractor one week, working night and day, to 
put a well down to a depth of 475 feet from the surface, and the ex- 
pense of drilling it is only $100. In case a good well is obtained the 
extra expense of drilling for plant to fit it up ready for pumping is 
$250 more, but this plant can be removed to another well in case the 
well proves to be unproductive, so that the actual Joss in sinking a dry 
well is only $100. This, however, is a case of very rare occur- 
rence in the Petrolia oil fields, as in this district a well is obtained 
everv time sufficient to pay a very large interest on the capital 
invested. 

Boring Plant.—The plant consists of 275 feet of iron casing 2% inches 
in diameter, which is screwed together in 18 foot lengths and lowered 
into the hole to shut off the surface water and soapstone, also 465 feet 
of iron pump tubing, 1} inches in diameter, with a brass working 
barre! at the bottom of it, containing a ball valve. Inside of this 
pump tubing is 465 feet of iron sucker rods, 3-inch in diameter, to 
which is attached the upper ball valve and by means uf which the oil 
is lifted from the bottom of the well and forced into a tank on 
the surface of tae ground. A little salt water usually comes up with 
the oil and sinks at once to the bottom of tie tank from which it is 
drawn off, leaving the oil ready for shipment. A number of wells are 
pumped into one tank, as about three wells are drilled on each acre of 
land. The oil is drawn away from these tanks by means of tank 
wagons containing 8 barrels each and delivered at different receiving 
stations, or it is forced to those stations through pipe lines. 

A company called the Petrolia Crude Oil and Tanking Company 
has been in existence for many years, having a network of pipe lines 
extending to most of the producers’ wells. This company receives the 
oil from the producers, and delivers it to the refiners at a small charge, 
or issues warehouse receipts for it deliverable on demand, and the 
producer can hold his oil in perfectly safe underground fireproof tanks 

- and sell it whenever he wishes to do so. 

System of Storage Tanks.—These underground tanks are circular 
in form and dug to any capacity required, the clay in the Canadian oil 
region being specially adapted for this purpose. There 1s 100 feet of 
tallow-waxy kind of blue clay to go through before the top rock is 
reached ; a number of petrified cockle shells are found in this clay, 
which clay is perfectly impervious, and so compact that it will hold 
either oil or water when the hole is dug out without leaking a drop. 
Expert workmen trim down the walls with their spades until they 
become smooth and shining, and when the hole is dug out they 
commence at the bottom and ring it up to the top with solid wooden 
rings. These rings are formed of kants, which are pieces of Canadian 
pine lumber, cut in the form of the segment of a circle, and shaped 
just to fit the circular wall of the tank ; they are from 8 to 4 feet long, 
according to the size of the tank, 5 inches wide, and 1 inch thick, and 
the joints are covered by the top piece as the workmen proceed to nail 
them together from the bottom and ring up the tank. This wooden 
lining is put in to prevent the possibility of any clay caving in. The 
tanks for holding crude oil are generally dug 30 feet in diameter and 
60 feet deep, and hold about 8,000 barrels in bulk of 35 imperial 
gallons to the barrel. It is only after sinking down about 20 feet that 
this peculiar formation of tallow-waxy kind of blue clay is found, the 
first 20 feet being a rich alluvial deposit formed from the dropping of 
the leaves of the trees for a long period of years. The blue clay is 
taken from the bottom of the tank, and puddled about one foot thick 
behind the wooden curb for the first 20 feet, thus forming a perfect 
water tight tank, which is then covered by large timbers and 2 inch 
planks with a coating of gravel on top. Oil has been held in such 
tanks for ten years without leaking a drop, and there is no danger 
from lightning, which has caused so many disastrous fires from oil 
stored in large iron tanks. 

The Canadian crude petroleum when pumped from the wells is of a 
dark green color, and the gravity is from 32° to 37° by the Beaume 
hydrometer, according to the locality to which it is pumped. It is 
worth at present $1.75 per barrel of 35 imperial gallons to the barrel, 
in bulk atthe wells, and it costs 50 cents per barrel to produce. 


There are no flowing wells in Canada; all the oil is produced by 
pumping. The crude oil when distilled contains 5 per cent. of benzine 
and 42 per cent of illuminating oil. 

After the illuminating oil is taken off, the heavy vapors are blown 
out of the still by an injection of steam and condensed and sold for 
gas oil or liquid fuel, and the balance of the product left in the still is 
petroleum tar, which is very rich in paraffine, and from which a large 
percentage of wax is obtained for making candles. It is also manu. 
factured into lubricating oils of the very finest quality, and the residue 
makes a very superior fuel, being rich in carbon. 

The wells are 4} inches in diameter and 475 feet deep. At a depth 
of 460 feet the oil-bearing rock is pierced, and at this point a nitro 
glycerine torpedo is exploded to shatter the rock and allow the oil 
more freely to flow into the well. 

Pumping the Wells.—The wells are so close together, and so nu- 
merous and of such shallow depth that they can be pumped at a very 
small expense, one steam engine of 25 horse power being capable of 
pumping 200 wells. This is done by means of balance wheels and 
jerker rods attached to each well. 

The engine pulls the first whe+l horizontally backwards and for- 
wards, which in its turn pulls the second wheel, and so on. The rods 
which pull the working beams at each well are attache to these 
wheels, an equal number on each side of the wheel, so that the weight 
on one set of pump rods on one side of the wheel going down in the 
pumps pulls up the other pump rods in the wells on the other side of 
the wheel, and all the engine has to do is to overcome the balance and 
the friction. : 

The manufacture and exportation of Canadian pole tools by the Oil 
Well Supply Company, of Petrolia, Canada, for drilling artesian 
wells, is an industry which is a~suming large proportions, as the 
Canadian white ash is especially adapted for this purpose, and many 
drillers and skilled mechanics from Petrolia, Canada, have been se t 
with sets of these tools to a 1 parts of the world to drill artesian wells, 
either for oil in Galicia, Sumatra and B-rneo, or for water in 
Australia. 

Drilling with Pole Tools.—A good Canadian drilling rig, with set 
of pole tools sufficient to drill a well 4} inches in diameter and 500 feet 
deep, including engine and boiler, is worth about $2,000. 

These poles are 36 feet long, each with a screw pin on one end anda 
screw socket on the other. They stand up in the derrick, and a; fast 
as the drilling of the well proceeds they are screwed together and low- 
ered down into the hole and attached to the drill, which is a heavy 
iron bar 36 feet long and 3} inches in diameter, and shod at the bottom 
with steel, which is called the bit for cutting the rock. The driller 
stands or sits at the top of the well holding the poles in his hands, 
which are attached by a chain and swivel to the working beam, which 
is moved up and down by the steam engine, and the weight of the tool 
cuts the rock. The driller keeps turning the poles around all the time 
so as to make a round hole. When the bit gets dull the poles are 
raised by the steam engine and unscrewed and they stand up in the 
derrick; the bit is then removed from the bottom of the bar and 
another sharp bit screwed on. The cuttings are remove! from the 
bottom of the hole by 4 hollow tube, which is lowered into the well 
with a valve opening inwards at the bottom. The weight of the tube 
with the poles attached forces all the cuttings into it through the 
valve, and when it is raised the weight of the cuttings closes the 
valve and they are all caught inside and raised to the top, and so on 
until the well is finished. The poles being 36 feet long each, the 
driller can easily tell how deep the well is by the number of poles he 
hason. Theré are short poles at the top to connect tothe working beam. 

Geological Formation.—The geological formation of the Petrolia 
oil region is corniferous limestone, underneath which a sand rock is 
found from 5 to 10 feet in thickness, filled with petroleum. The sur- 
face of the land is a very rich fertile clay suitable for farming ; then 
comes 100 feet of blue clay, which is bored out with a large auger. It 
is so compact that this can easily be done in oneday. A wooden octag- 
onal conductor, 10 inches in diameter, is then lowered down to the 
top rock and the drilling commenced. Then comes 40 feet of top 
limestone rock, then 135 feet of soap stone, making 275 feet, which has 
to be cased off with iron casing 4% inches in diameter ; then comes 15 
feet of middle limestone rock, then 40 feet of lower soapstone, then 130 
feet of lower limestone rock, making 460 feet in all, at which pointfrom5 
to 10 feet of oil bearing rock is struck in which a nitro-glycerine torpedo 
is exploded about 15 to 20 feet below this, so as to leave a pocket of 10 





; feet below the bottom of the oil bearing rock. Sometimes a very large 
| body of salt water is struck below the oil bearing rock, —_ has to 
| be shut off with a plug. 
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There is ample room for the further development of the Canadian | saying that any expenditure for plant is warranted that results in sav- 


petroleum industry. Already there has been about. $20,000,000 of 
capital invested in the business in Ontario during the last 30 years, 
which has been principally provided by Canadian and American inves- 
tors, but the demand for petroleum is increasing so fast that the intro- 
duction of much more capital is needed, not only to increase the 
production sufficiently to supply the demand for home consumption, 
but also to develop an export market for this product. 

The oil bearing character of the district in the county of Lambton 
has long since become thoroughly known ; it is an established indus 
try, capable of great expansion, and, in consequence of the very small 
cost of drilling oil wells, aud the average cost of production being so 
low in proportion to the selling price, the business is one that offers 
most remunerative returns to the capitalist. In relation to this par- 
ticular Canadian oil field, the average cost of the crude oil delivered 
at the wells, it has been stated, does not exceed 50 cents per barrel. 
The average selling price during the last six months has been $1.72 a 
barrel. The report of Mr. Alfred R. C. Selwyn, C.M.G., F.R.S., 
Director of the Geological Survey of Canada, dated December 2, 1895, 
says that the supply of oil from this district will continue for a long 
and indefinite period of years. 

The title in fee simple to the land in the Canadian oil region is per 
fect, as itis handed down from owner to owner directly from the 
Canadian Government to the proprietor. There is no royalty or claim 
of any kind on it. 

In this oil region the farmers can be seen gathering luxuriant crops 
of wheat, oats, corn and hay from the surface of the ground, while the 
same fields are surrounded by a row of wells diligently pumping oil 
from a depth 460 feet below. 








The Design of Steam Power Plants.— No. IV.' 
ie 
By Mr. Henry C. Meyer, JR., in Engineering Record. 
The method of buying a steam engine most frequently employed by 
engineers is to invite bids from a number of builders upon an engine 
which, with a certain number of revolutions, steam pressure and back 


ings which more than pay the interest on the expenditure, the deprecia- 
tion and the cost of repairs on the plant. This is a simple proposition 
in itself, but it is not always easy to predict the saving that will follow 
the installation of a machine, or what the depreciation and repairs will 
be. Asa basis for such calculations regarding steam engines, Table I. 


TABLE I.—Steam Consumption of Different Types of Engines. 
Pounds of Steam Steam Pressure 


Type of Engine. per H.P. per Hr. Lbs. Gauge. 
ECT ET Ee 32 80-100 
H.-S. comp. non-cond ....... ...... 24-26 150-110 
BECt GM GUIs das cd incyacaccceds 19-21 150-110 
Corliss simple non-cond..... Raweanes 26 80-100 
Corlisssimple cond.................. 21 80-100 
Corlisscomp non-cond....... eituneee 20-22 150-110 
COPTNR AOU: CURD sock cc cccccecscase 14-15 150-125 
Triple-expansion cond........ aeeenss 13 150 


is given, and in it is shown the steam consumption per horse power per 
hour which might be expected from various types of engines with dif- 
ferent steam pressures. The figures given are believed to be fairly 
accurate in a relative sense and are supposed to represent about what 
would be obtained with each engine running at its most economical 
load with valves and pistons in good but notthe bestcondition. In the 
figures given for condensing engines, the steam used by the aii pump 
is included. To arrive at the real cost of power, the actual fuel cost 
and the cost of repairs, interest, depreciation, etc , should be taken into 
account. It can be safely assumed that with good anthracite or semi- 
bituminous coal a boiler will evaporate 8 pounds of water per pound of 
coal ; hence the annual fuel cost of an engine will be : 

Annual fuel cost = P x H.P. x h x c+ (8 x 2,000), 

in which, 


P = the pounds of steam used by the engine per horse power per hour. 
H.P. = the average horse power developed. 

h = the number of hours during the year the power is being used. 

c = the cost of coal in dollars per ton of 2,000 pounds. 


To the annual fuel cost thus obtained, there should be added, say 4 


pressure, will develop a given horse power. The cylinder dimensions per cent. of the cost of the engine to cover the interest on the invest- 
are usually supposed to be fooked after sufficiently when the bidders} ment and 8 per cent. for repairs, “epreciation, etc. It is assumed that 


are asked to state the steam consumption they will guarantee. On open- 


when the formula (1) is used to compare condensing engines with simple 


ing the bids thus obtained, it is sometimes found that some firms offer | engines that the boiler feed water in the case of the condensing plant is 


engines with much smaller cylinders than others, to do the same work. 


first warmed by the exhaust steam from the engine and afterward by 


The prices are naturally different, and it occasionally happens that the | the steam from the auxiliaries, so that there will not be enough differ- 
purchaser does not get the engine best suited to his needs, first cost and | ence in the temperature of the feed water in the two cases to warrant 
economy of operation both being considered. The non-technical fac- | taking this difference into account. 


tory manager, knowing nothing of engines, frequently makes a mistake 


No really reliable figures as to the cost of engines can be given, as this is 


in this matter of purchasing an engine, as he does not know the type] constantly varying due to ‘he conditions of supply and demand and the 


of engine he wants and much less what its details should be. He, 


cost of materials. If an engineer is in doubt asto the type of engine needed 


therefore, frequently purchases something very different from what he | for aspecial situation, bids on the types that are to be considered should be 
needs. Such an individual should either engage a consulting engineer | obtained, and from the prices thus obtained adecision can be made. The 


toinvite bids for him on the type of engine best suited to the conditions, 


increased cost of the most economical engines is partly offset by the fact 


or go to one reputable engine builder, inform him of ti e conditions that | that not so great a capacity in boilers is required torun them, hence the cost 
exist, and have an engine built tosuitthem. There is no doubt but| of the boilers should usually be considered. Generally speaking, it has 
that there are builders fully competent to study the conditions involved | been found that the greater expense of economically working engines 
and advise an owner what is required. Two or more builders should | is more than offset by the gain resultingfrom their use. For all steam 
not, however, be placed in competition where the cheapest bid is likely | pressure over 100 pounds, with engines over 150-horse power, the com- 
to be the deciding factor in the selection of an engine, and an incom-| pound engine in most situations, whether it is to be operated condensing 
petent person is to be the judge of the propositions off-red. It could] or non-condensing, will save enough in fuel cost to pay for its increased 
hardly be possible to educate the non-technical purchaser of engines] first cost and cost of attendance, repairs, etc. There are situations when 
within the limits of this article, but there are a number of engineers | this statement would not be true; for instance, when the fuel cost is 
who are not steam engineering experts that have to buy engines with- | exceptionally low or when the demand for exhaust steam for heating 
out the aid of expert advice ; and it is hoped to give some general in-|or for manufacturing purposes is in excess of the steam exhausted by 
formation and data to assist such in determining the type of engine, |the engines. It would then, it is manifest, be poor policy to buy an 
approximate cylinder dimensions, etc., best suited for different situa. | expensive engine for the sake of getting an economical one, when the 
tions, so that bids can be invited upon a specific machine and the benefit | economical use of steam in the engine is no object. Again, ifan engine 
of a competition secured, where all bids are made upon the same basis. | is only to be run occasionally, as in the case of a relay engine to a water 


In doing this, the selection of the type of engine will first be discussed 


;| wheel, the engine should not be as costly a one as if it were to run more 


afterward, the determination of those factors that fix the capacity and| frequently. In the latter case, the interest on the increased cost of an 
efficiency of an engine; and finally, the method of applying these fac- | economical engine over one using more fuel might be more than the 
tors in the general equation for determining the power of an engine so| difference in the fuel cost, owing to the short time that the engine is 


that the cylinder sizes or volumes may be calculated. 


used. Generally speaking, triple -xpansion engines for mill or electric 


Selection of Type.—To most people it is manifest that it would be bad | work with steam pressures as low as 150 pounds have not shown that 
engineering to install a costly triple expansion engine that operates |the saving due to their use is sufficient to pay for their increased cost 


with the highest economy in a plant where fuel is of little or no value 


. |over the compound engine. Engines used in the power plants of very 


Many situations, however, require the keenest judgment to select the] large buildings should, generally speaking, be of the compound type, 
. type of engine best adapted for the service it is to perform. There is alif over 150-horse power. They are naturally run non-condensing. 








1. Ante, p. 446. 





Another point to be considered is the increased cost of attendants of the 
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most economical engines over those with simpler parts and using more 
fuel. 

Steam Pressure.—The steam pressure employed in simple engines 
may be said, generally speaking, to vary from 80 to 110 pounds above 
the atmosphere and in compounds from 100 to 150 pounds, although 
the latter are sometimes run with lower pressures than 100 pounds. 
The tendency is toward the higher pressures. High pressure steam, 
especially in compound engines, is conducive to high economy, but it 
should not be forgotten that high steam pressures, and by that is meant 
pressures of 135 pounds and over, mean increased wear on the systems, 
much trouble with steam piping, if unusual care is not taken in con- 
structing it, and an increased loss from leakage and condensation ; but 
for all these objections, the higher economy of engines with high steam 
pressures will more than compensate for the drawbacks if the plant is 
well designed and is placed in competent hands. In electric power 
stations and with mill and factory engines of large power, the pressure 
can well be from 135 to 150 pounds. In the latest large electric stations 
even higher steam pressures are used. High pressure steam is of special 
importance where compound non-condensing engines are used. For 
plants for very large buildings employing competent engine attendants 
a pressure of at least 120 pounds should be selected if this type of engine 
is to be used ; and in large mills or large electric plants, where the 
steam plants will be in competent hands, the steam pressure with non 
condensing compound engines can well be as high as 150 pounds. 
Even with pressures as high as 125 pounds the steam piping should have 
unusual attention both in the design and erection. 

Rotative Speed.—The number of revolutions an engine is to run is 
frequently fixed by the fact that it is to be directly connected to a dy 
namo which has to be run at a certain speed, or from some other cause. 
The rotative speed is limited by the centrifugal force developed in fly 
wheels when in motion, by the maximum speed at which the piston 
should be run and, in the case of engines with a releasing valve gear, 
such as the Corliss, by the tendency of the valve gear to become noisy 
and give trouble at too high a speed. High speed engines of 10 inch 
stroke with automatic cut off controlled by shaft governor, are usually 
run at about 325 revolutions per minute and the rotary speed is de 
creased to about 150 revolutions in engines of 24inches stroke. Anen- 
gine may be run at much lower rotative speecs than those mentioned, 
but it would then, of course, require a proportionally larger cylinder 
to develop the same power, other conditions beingequal. With releas- 
ing gear engines with ordinary air dash-pots, the highest rotative speed 
that should be employed seems to be about 90 revolutions per minute. 
Eighty revolutions is better practice. In electric work the rotativespeed 
is sometimes increased above 90 revolutions per minute for engines di- 
rectly connected to a dynamo, but unless some special valve gear is 
used, permitting high speeds, the life of the engine is shortened and it 
is apt to be noisy and require considerable attention. The rotative speed 
of an engine is frequently limited by the proper speed at which the 
piston should be run. 

Piston Speed.—Piston speed is usually defined as being the number 
of feet that the piston of an engine travels in a minute’stime. It is ob- 
tained by multiplying the length of the stroke in feet by twice thenum- 
ber of revolutions per minute. Good practice with high speed engines 
limits the piston speed of small engines with a length of stroke of 12 
inches at about 550 feet per minute, and with engines of the 2-feet stroke 
at about 600 feet. In larger engines 700 feet per minute is allowable, 
and in electric service this figure is sometimes exceeded in long stroke 
engines to obtain a high rotative speed. It is not well to go above 800 
feet, however, for, when this piston speed is exceeded, very large ports 
are necessary to admit the larger amount of steam necessary with high 
piston speeds and these large ports increase the clearance of the engine 
and make it less economical in the use of steam. 


Mean Effective Pressure.—When steam is admitted to a cylinder 
during a portion of the stroke of an engine and then further supply of 
it is “cut-off,” the steam, after ‘‘cut off” occurs, begins to expand as the 
piston advances and consequently the pressure falls. The work done 


in the cylinder is proportional to the average effective pressure through 


out the stroke, hence it is necessary in proportioning cylinders to know 
what this average or mean effective pressure should be with different 
The mean effective pressure is one of the factors in 


steam pressures. 


the general equation for determining the horse power developed by an 
engine. Its selection is a very important matter, for on it, more, per- 
haps, than anything else, the economy of the engine is dependent. 
Theoretically the greatest amount of work is obtained from steam when 
it is admitted to a cylinder up to such a point in the stroke that it will 
afterward expand to the pressure that the engine is exhausting against. 


complete the expansion is (that is, the number of times the volume of 
steam at cut-off is expanded), the less the mean forward pressure must 
be, hence engines operating with high economy work, up_to a certain 
limit, with a lower mean effective pressure than a similar engine working 
with a poorer economy. The lower the mean effective pressure is, how- 
ever, the larger the cylinder must be to accomplish the same work, hence 
the expansion may be so great and the mean effective pressure so small 
that the saving in fuel due to this complete expansion may not pay for 
the increased cost of the large cylinder. This is, in brief, the commer- 
cial problem involved in the selection of cylinder sizes. 

Mean Effective Pressures with Simple Engines.—In Table IT. there 
are given about the mean effective pressures that are usually obtained 
with various steam pressures with Corliss and other 4-valve slow or 


TABLE II.—Mean Effective Pressures for Different Steam Pressures 
in Pounds per Square Inch, for Engines of the Simple Type. 


Steam pressure, gauge...........+.. 80 90 100 
OOK aa,F CONAGOMNG s <:c'6::5:550:¢:00050:6 25 30 35 
Corliss,* non-condensing........... 38 42 46 
Single valve, non-condensing....... 38 42 46 


* These data can be applied to 4-valve, moderate or slow speed engines. 


medium speed engines, condensing and non-condensing, when the 
minimum amount of steam per horse power per hour isconsumed. The 
table also shows the same data for simple single valve engines of the 
high speed type. The mean effective pressures are such that the engine 
can run at least one-third overload. 

Proportioning Cylinders of Single Cylinder Corliss Engines.—The 
first thing to doin determining the size of cylinder for an engine to de- 
velop a given horse power is to fix the steam pressure and afterward 
select a mean effective pressure proper for the conditions under which 
the engine is to work. Having the above data, the method of deter- 
mining the cylinder size will be explained, in one case where the num- 
ber of revolutions is fixed and in another case where it is not. It will 
first be supposed that the number of revolutions have been fixed. 

The general equation by which the horse power of an engine is 
determined is in the form : 


Horse power = P x 1 x a x n + 16,500........... Fas cewaceaee (2) 
in which 
P = the mean effective pressure in pounds per square inch, 


1 = the length of stroke in feet, 
a = the mean area of the piston in square inches, 
n = the number of revolutions per minute. 


In equation (2) the terms H.P. (the number of horse power to be 
developed), P and n are assumed to be known, and transposing we 
have: 

Sx: ae EP, * 36,500 4 (PHO) cece csewes POC Pe ret (3) 


Substituting the value of P, n and H.P., we can find the numerical 
value of 1 x a. Both of these quantities are to be determined. Table 
III. shows in columns 1 and 2 the diameter and length in inches of 
cylinders for Corliss engines for which practically all large engine 
builders carry patterns. The cylinder sizes given are taken from the 
catalogue of the Edward P. Allis Company. Column 3 shows the 
number of revolutions at which it is recommended these engines 
should run. Column 4 shows the product of the cylinder area in 
square inches by the length of stroke in feet for each cylinder, and 
column 5 shows the quantities given in column 4 multiplied by the 
number of revolutions given in column 3. Going back to the calcula- 
tions, the numerical value of 1 x a, it will be remembered, has been 
found. We now look down column 4 until we find a number nearest 
to the numerical value of 1 x a. Opposite the number thus found are 
the dimensions of the cylinder that is seemingly required. One more 
operation remains. The length of stroke of this cylinder in feet should 
be multiplied by twice the number of revolutions that the engine is to 
run to obtain the piston speed ; and if this exceeds good practice, as de- 
scribed in an earlier paragraph, a cylinder with a shorter stroke and 
larger diameter, but of approximately the same volume, can probably be 
found in the given table, which will give the power without too great 
a piston speed. , 

If the revolutions are fixed in the first place, the problem is simpler. 
We then can transpose equation (2) to: 

1xaxn=H.P. x 16,500 + P............(4) and after obtaining 
the numerical value of 1 x a x n, the proper diameter and stroke of 
c7linder and rotative speed of the engine required can be found oppo- 
site the number in column 5 of the table nearest to the numerical value 





Practically, it is not well to have so complete an expansion. The more 


of 1x axn. If there is not a close agreement between one of the 
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Taste III.—Dimensions of Cylinders and Speeds of Corliss En- 


gines. 
Area Cyl. Sq.In. Area Cyl. Sq. In. 
x Stroke in Ft. x Stroke, Ft. x 
lxa. vs. 


Dia. Cy!. Ia. Length Stroke, In. Revs. Per Min, lxaxn. 
9 


2 30 90 282.75 25,447 
12 36 85 339.3 28,840 
14 36 85 461.79 39,252 
14 42 82 538.75 44,177 
16 36 82 603.18 49,461 
16 42 78 703.71 54,889 
18 36 80 763.38 61,070 
18 42 78 890.61 69,467 
18 48 75 1,017 84 76,338 
20 42 75 1,099.56 82,467 
20 48 72 1,256.64 90,478 
20 60 75 1,570.80 117,810 
22 42 75 1,330.45 99,781 
22 48 72 1,520.52 109,477 
22 60 65 1,900.65 123,542 
24 48 70 1,809.56 126,669 
24 60 65 2,261.95 147,026 
26 48 70 2,123.72 148,660 
26 60 65 2,654.65 172,552 
28 48 €8 2,463. 167,484 
28 60 65 3,078 75 200,118 
30 48 68 2,827.44 192,265 
30 60 62 * 3,534.3 219,126 
30 72 55 4,241.16 233,263 
32 48 65 3,217. 209,105 
32 60 62 4,021.25 249,317 
32 72 55 4,825.5 265,402 
34 - 48 65 3,631.68 236 058 
34 60 62 4,539 6 281.455 
34 72 55 5,447.52 299,613 
36 48 72 4,071.48 293, 146 
36 60 62 5,089.35 315,539 
36 72 55 6,107 22 335,897 
38 60 60 5,670 55 340,233 
40 48 70 5,026.56 351,859 
40 60 62 6,283 2 389,558 
40 72 55 7,539.84 414,691 
40 84 50 8,796.48 439,824 
42 48 70 5,541.76 387,923 
42 60 62 6 927.2 429,486 
42 72 55 8 312.64 457,195 
44 48 70 6,082.12 425,748 
44 60 62 7,602.65 471,364 
44 72 55 9,123.18 501,774 
46 60 62 8 309.5 515,189 
46 72 55 9,971.4 548,427 
48 60 62 9,047.8 560,963 
48 72 55 10,857.36 597,154 


numbers in colamn 5 and the value of 1 x a x n, the revolutions may 
be increased cr decreased as the former is respectively less or greater 
than the latter. 

It was explained that Table III. gives the cylinder sizes of Corliss 
engines made by one company and that most builders carried patterns 
for these sizes, Most builders , ave additional patterns varying more 
or less in size fro those given, and it may be for a particular case a 
builder might furnish a cyl nder with slightly shorter stroke, and cor- 
respondingly greater area of piston, so that the cylinder volume would 
b> the same. Such a cylinder would give the same power and, because 
of the shorter stroke, the engine would be less expensive to build, the 
frame, guides and all reciprocating parts being shorter. For this 
reason it is not well for the engineer to be too rigid in fixing the 
cylinder dimensions. Cylinders of different engines to do the same 
work should have the same volume; but the stroke should n t be 
shortened too much. 

Proportioning Cylinders for Single Cylinder High Speed En 
gines.—Table IV. contains the sizes of cylinders of a line of high speed 
automatic engines, Although no one builder carries patterns for them 
all, most builders have patterns for cylinders of approximately the 
Same volume as those given in the table. The engineer can determine 
the size cylinder required in the manner described for Corliss engines, 
only using the mean effective pressure and rotative speed proper for 
this type of engine. A specification for this type of engine can name 





the length ‘and diameter of cylinder wanted, but it should also state' 


TaBLeE IV.—Dimensions of Cylinders and Speed for High Speed 
Automatic Cut-off Engines. 


Area Cyl, - In. Area Cyl.. Sq. In. 
x Stroke, Ft. = x Stroke Ft. 

Dia. Cyl, In. Length Stroke, In. Revs. Per Min. x a VWs.=1x ax DB. 
9 10 325 53 17,225 
10 10 325 65 21,125 
il 10 325 79 25,675 
il 12 300 95 28,500 
12 12 300 113 33,900 
13 12 300 132 39,600 
14 12 300 153 45,900 
14 14 275 178 48,950 
15 14 275 205 56,375 
16 16 250 268 67,000 
17 16 250 302 75,500 
18 16 250 338 84,500 
18 18 225 381 85,725 
20 18 225 471 105,975 
20 20 200 523 104,600 


that bids upon engines of approximately the same cylinder volume 
will be considered. It is, of course, unfair to handicap a builder not 
possessing patterns of exactly the dimensions desired by demanding 
that he make a pattern to conform exactly to the engineer’s specifica- 
tion. 

Proportioning Cylinders for Medium Speed Engines.—It is im- 
possible to give a table that is representative of the cylinder sizes of 
medium speed engines, as those four valve engines which run at 
higher rotative speed than Corliss engines and at lower rotative speed 
than the so called high speed engines are called. The reason for this 
is that no two builders employ the same size cylinders. It is, perhaps, 
just as well to select the engine size from th> catalogue of one builder, 
using the same piston speed and mean effective pressure as for Corliss 
engines, and invite bids upon an engine with a cylinder or cylinders 
of equivalent volume. The shorter stroke should belong to the cheaper 
engine, other things being equal, for reasons explained above. An 
engine with too short a stroke in proportion to its diameter is not as 
economical usually, on account of greater clearances. 

Determining Cylinders for Compound Engines.—The method of 
determining the size of cylinders of compound engines is somewhat 
complicated by the fact that steam has to be expanded through two 
cylinders. Theoretically, the size of the high pressure cylinder for a 
given number of expansions in the engine has absolutely nothing to 
do with the capacity of the engine. In fact, a simple engine with its 
single cylinder the same size as the low pressure cylinder of a com- 
pound engine, would theoretically, develop the same power as the com- 
pound if the cut off in the single cylinder were adjusted so as to give 
the same number of expansions as exist in the compound engine. In 
practice, however, the large number of expansions common in com- 
pound engines would not do in a simple engine, because of the exces- 
sive cylinder condensation that would occur. Dividing these expan- 
sions between two cylinders, as is done in the compound engine, 
reduces the condensation, and that is why compound engines are used. 
For the purpose of determining the cylinder sizes of a compound engine 
it can be assumed that all of the work is done in the low pressure cyl- 
inder and determine its size by the formulas given for the simple 
engines, assuming a mean effective pressure that is proper for a com- 
pound engine. After the size of the low pressure cylinder is deter- 
mined, the high pressure cylinder dimensions can be found by select- 
ing one whose volume is in the same ratio to the volume of the low 
pressure cylinder, as practice has found to be proper. 

Mean Effective Pressures for Compound Engines.—The mean 
effective pressures in compound engines are different from those in 
simple engines for the reason that the steam pressures and ratios of 
expansion are higher. In Table V. there are given values that can 


TaBLE V.—Mean Effective Pressures for Different Steam Pressures, 
in Pounds per Square Inch, for Compound Engines. 


Steam pressure, gauge ............ 100 125 150 
Corliss,* condensing. .........--.-- 18 20 22 
Corliss,* non-condensing.......... 29 31 33 
Single valve, H.-S., condensing... 22 24 26 
Single valve, H.-S., non-condensing 33 35 37 


* These data can be applied to four-valve, moderate or slow speed engines. 
be assumed for the mean effective pressures for substitution in equa- 
tions (3) and (4) to find the size of the low pressure cylinder of the 
compound engines of varioustypes. The mean effective pressures given 
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are equivalent to the mean effective pressures actually found in the low 
pressure cylinder added to*the mean effective pressure in the high 
pressure cylinder multiplied by the ratio of high pressure to the low 


pressure cylinder area. The mean effective pressures given for com- 
pound engines are believed to be such as will ensure the lowest steam 
consumption per horse power. It is probable that any ordinary com- 
pound engine proportioned with these data will be able to work with 
one-third greater load than that assumed in determining the cylinder 
volumes. The maximum load possible depends on the size of the 
high pressure cylinder, and also on the lateness with which the cut off 
can occur in that cylinder. 

The data given in the tables have been gathered mainly from an 
examination of a number of tests made by engineers known to obtain 
trustworthy results, where the conditions have been such as to obtain 
the highest efficiency. In all cases the mean effective pressure is based 
upon a back pressure of 16 pounds absolute in the case of non con- 
densing engines, and a vacuum equivalent to 26 inches of mercury in 
the case of condensing engines. After the mean effective pressure is 
decided on, formula (3) should be used if the revolutions are fixed, and 
formula (4) if they are not determined upon, just as was done with 
simple engines, in calculating the area and length of stroke of the low 
pressure cylinder of the compound. 

After the size of the low pressure cylinder is determined, the high 
pressure can be found by selecting one whose area is in the same ratio 
to the area of the low pressure cylinder, as practice has found to be 
proper, as has been said. There isa difference of opinion among 
engineers as to the proper ratio of cylinder volumes with compound 
engines. Some engineers proportion the cylinders so that the amount 
of work done in each will be the same. This results, practically with 
high pressures, in a considerably greater range of temperature in the 
high pressure than in the low pressure cylinder ; and by many this is 
held to be bad practice, for it is well know that too great a tempera- 
ture range results in excessive cylinder condensation, and it is to over- 
come this enemy to high economy in the steam engine that compound- 
ing is resorted to. The general practice with Corliss condensing 
engines, running with constant loads, has been to use a ratio of 1:3, 
1:3}, and 1:4 with steam pressure of 125, 135 and 150 respectively. 
Recently the tendency of few engineers and builders has been toward 
a comparatively larger low pressure cylinder than is given. Mr. 
George I. Rockwood, M. Am. Soc. M.E., has persistently advocated a 
cylinder ratio as high as 1 to 7 for a steam pressure of 150 pounds, and 
the most economical compound engine ever tested, that at the Gros- 

venordale Mills, Grosvenordale, Conn., which gave a steam consump- 
tion under 12 pounds per horse power per hour, had a cylinder ratio 
of about that proportion. A number of other engines with similar 
cylinder ratios have shown almost as good an efficiency. With high 
speed automatic single valve engines the cylinder ratio varies from 
about 1:24 with 100 pounds pressure to about 1:3 with a pressure of 150 
pounds. An advantage in having the high pressure cylinder tairly 
large in comparison with the low pressure is the greater capacity for 
overloads that the engine will then have. 

Engines with Variable Loads.—The mean effective pressures that 
are given for both simple and compound engines assume that the 
engines are to run with a steady load and that it is desirable that they 
should work with the highest economy. In other words, the mean 
effective pressures given are such as will secure the lowest steam con- 
sumption. All engines are able only to work at maximum economy at 
a certain load. As the load diminishes or increases, the steam con- 
sumed per horse power developed becomes greater. With a variable 
load an engine has to be large enough to supply the maximum power 
required, but when the load varies it is, generally speaking, better to 
proportion the engine so that it will be operating at the highest economy 
when working against a load that is something less than the maximum 
that it will be called upon to supply, for the reason that it will be 
working most of the time partly loaded, and it should be proportioned 
to meet this average load with the consumption of as little steam as 
possible. An engine should be of such a size that its most economical 
load, that is, the load under which it will operate with the least steam 
per horse power, is equal to the average power required, provided the 
maximum power that it can develop is not less than the maximum 
power that will be required. The mean effective pressures given in 

Table II. are such that the engines can easily run at one-third over- 





Means for Diminishing Distribution Losses. 
a 
[A paper prepared by Mr. P. H. Gissons, of Philadelphia, and read at 
the International Congress of Gas Engineers, Paris, France, Sept, 
3, 4 and 5.] 
The question of lossof gas in distribution engages the earnest thought 
of the gas engineer as he looks around for a suitable site upon which 
to erect a manufacturing station, and it remains a subject of his solici- 
tude until the last pound of coal is carbonized, and the last foot of gas 
passes the consumer’s meter. Fortunate is he, indeed, whose station 
commands the lowest point in the district to be supplied. For him the 
law of gravity renders valuable assistance in furnishing gas to his 
patrons at a minimum of pressure. Lowness of the site, however, is 
not the only point to be considered for the economy of distribution. 
It should be near the center of consumption as well, for it is a well- 
known fact that gas decreases in illuminating power in proportion to 
the length of mains through which it travels, and in proportion to tae 
loss in illuminating power has been the percentage of loss of those 
gases which impart luminosity to the flame. There are ample evi- 
dences of this fact in the oily deposits found in the drips and meters and 
in the deposits of naphthaline crystals observed everywhere along the 
line of distribution. I have noticed that naphthaline is most trouble- 
some in a coal gas works between the months of June and September, 
and this fact, coupled with my five years’ experience with a steam jet 
exhauster, has led me to believe that the sudden appearance of naph- 
thaline, so often told by engineers in their works, clogging holder 
inlets and outlets and mains and services, is entirely due to the fact 
that their condensing apparatus is not receiving proper attention. 
Steam is keeping too late hours with their gas, and I feel like saying to 
allsuch: Spend a portion of the time that you take to worry over the 
pranks of this pesky naphthaline in looking after those in charge of 
your condensing apparatus and I feel assured that instead of filling up 
your pipes and fittings, this hydrocarbon will journey on through the 
consumer's meter, contributing to his contentment by increasing the 
power of his light, to your joy by reducing the normal loss in distri- 
bution. 
Gasholders as they are now built maintain constantly the maximum 
of pressure, and from any little chinks, cracks or crevices in the seams 
and around the rivet heads of their crowns and circumferences gas will 
escape in amazing quantities in the course of a year, for here there is 
no clay, no gravel, no ashes to impede its progress. Once out it is 
freer than the air. It is up and away beyond the reach of the olfac- 
tory organs of the gas man. Hence it is that especial care should be 
taken in the construction and maintenance of this portion of the dis- 
tributing system. While the street main governor is not so important 
as it formerly was on account of the different purposes for which gas 
is now used demanding more pressure during more hours of the day 
and night, greater precautions should be taken in the laying of mains 
and services to counterbalance this difference. Leaks are found on 
street mains most frequently at the joints. A multiplicity of joints, 
therefore, means a multiplicity of opportunities for leakage, and I con- 
sider it sheer folly for any engineer to lay parallel mains to help sup- 
ply a district when the old one becomes too small to meet the demands 
upon it. He simply multiplies by two, plus the extra joints where the 
connection is made at intersections, the opportunities for leakage. He 
should abandon the old main entirely and replace it by one of ample 
size. Leaks at the joints in gas mains are caused by contraction, 
unequal sagging or settling and incompetent or indifferent workmen. 
Leaks are caused by contraction of metal either through ignorance or 
carelessness of those left in charge of the operation. I haveseen length 
after length of gas main, exposed to the rays of the hot sun. for several 
hours, quickly lowered into the trench and as quickly yarned, cast and 
calked, and then left exposed to the sun’s rays for several more hours 
before a shovelful of covering was thrown upon it. I am morally 
certain that when the temperature of those pipes was reduced the con- 
traction of the metal started the lead and leaky joints followed. As 
soon as a pipe is laid in the trench and set to grade and direction it 
should have a light covering of earth thrown over a portion of its sur- 
face before the joint is cast. Sags in gas mains are usually due to 
improper blocking, to excavations made below its bed for sewers, water 
mains, conduits, etc. Leaks from this source can be greatly reduced 





load. Hence, if an engine is to furnish power where the maximum 
demand is 400-horse power and the average demand 300-horse power, 


by having a tacit understanding with the city authorities that a certain 
defined portion of each new street shall be reserved for gas mains and 
shall not be encroached upon by sewers, water mains and the various 


the engine required would be one whose most economical load was electrical conduits ; and by keeping a competent inspector constantly 
300-horse power, and 300-horse power would be the quantity substi-'on the ground where excavations are being made in the vicinity of gas 


tuted in the general equations (3) or (4) for determining the cylinder sizes. 


mains, who should be provided with ample material and assistants for 
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shoring the pipe and recalking the joints where necessary. The fact 
that pipes laid in the earth are quickly hid from view, and the charac- 
ter of workmanship expended on the laying is so little criticised, 
encourages many men to seek positions as calkers and pipe layers who 
are totally unfit for the work. There ought to be some standard of 
efficiency required of every calker. For example, if a gas engineer 
were tosay, ‘I will hire no man to calk a joint on the mains of my 
company whom I would not and could not freely trust to calk the joints 
of the sanitary plumbing of my own private residence. I will retain in 
my employ no man who is so-indifferent to my interests and the inter- 
ests of the company which I represent as to make frequent trips to the 
gin shop and the beer saloon during working hours.” I believe that 
the engineer who would exact these two requirements of calkers could 
safely say that ‘*‘ there are no leaks at the joints on my mains due to 
careless or incompetent workmen.” In my experience I have been able 
to trace much of the poor work on services and mains to overindulgence 
in intoxicants during working hours. Leaksin gas mains are frequently 
due to breaks which are caused by external pressure, by forcing fittings 
into holes in the main that are not sufficiently tapped out, by drilling 
too large holes and by uneven sagging. The first cause can be entirely 
avoided by laying the mains—smaller than 6-inch especially—under 3 
feet of cover. The second cause is evidence of the fitter’s incompetence, 
and the remedy suggests itself. The third cause can be entirely ob 
literated by placing a tee in the main where a large tap is required or 
by re-enforcing the main with a split-sleeve with a hole of the desired 
size tapped in it. The loss of gas from making taps for services, repairs 
and extensions, which was considerable a few years ago, can now be 
greatly reduced by the use of combination taps, gas cups, tallow cloth, 
rubber bags, plugs, soap and other devices that are familiar to modern 
gasmen. I believe thatit would be a wise precaution to place vent boxes 
over al] mains at intervals for the future detection of leaks on all streets 
where traction, telegraph and telephone conduits and electric light cables 
make it extremely dangerous to bar the mains for leaks. The same 
precaution should be taken on all streets that are paved with asphalt, 
cement and vitrified brick that havea concrete base. These vents need 
not necessarily be large, and I am sure they would materially aid the 
gas engineer in keeping down his percentage of loss where those con- 
ditions exist. 

Leaks are found more frequently on the smaller sized mains, which 
is entirely due to their fragility and the want of the same care taken in 
the laying and calking them that is bestowed on mains of greater di- 
mensions. Cast iron mains and services under 3 inches are too small 
and frail for use under ground and should not be used, for they will 
sooner or later cause trouble and expense. A large percentage of the 
loss of gas in distribution occurs in the service pipes, and much of this 
leakage can be traced to incompetent and indifferent workmen. Here 
again the knowledge that bungling work can be quickly hid from the 
eye of competent critics induces men with little or no mechanical skill 
to apply for a position that they would not dare to fill if the result of 
their labor was to be exposed to constant view. It is an important work 
to lay services, and competent men should be engaged to do the work, 
for not only the profits of the gas company are influenced by the man- 
ner in which it is done, but precious lives are menaced as well. This 
latter fact has been forcibly impressed upon my mind during the past 
19 months. I have had ample opportunity to note the character of the 
service work done in this city ; I have seen thousands of service pipes 
uncovered for renewal. Many of them were lashed to the main with 
wire and twine to keep them in place, other fittings were wrapped as 
you would wrap a poorly fitting bung for a barrel and then pressed into 
the hole in the main with a smear of white lead and clay to complete the 
joint, and in very many cases the formality of screwing the ells, nipples 
and spring bends into the main was dispensed with. They were simply 
driven into the main with a hammer. Leaks in service pipes are found 
most frequently at their connection to the main at the curb cock and in 
the malleable fittings. Leaks at the juncture of service and main are 
usually due to main pipe settling, to tapping the hole too large for the 
fitting, and to sand holes in the malleable fittings. Whena hole in the 
main is too large to make a safe joint it should be reamed and tapped to 
the next size. The danger of pulling services by sagging mains can be 
minimized by the use of the swing joint or service tee and ell. Too 
much care cannot be taken in the selection of curb cocks. They should 
be well made and of extra heavy material. Many engineers have 
abandoned their use entirely except on services of the largest size. This 
practice, however, can hardly be considered safe in large cities where 
big fires are frequent, which often spread so rapidly as to preclude the 
possibility of shutting the gas off from the inside of the buildings. I 
confidently look forward to the time when the curb cock will be sub- 


stituted by one that will do the work better, that will be less liable to 
leak and less troublesome to get at. In this age we have automatic fire 
extinguishers, automatic burglar alarms, automatic gas meters, why 
not have automatic gas service cocks? Since a difference in its tem- 
perature of gas registered at the station meter and the same gas regis- 
teted at the consumer's meter makes a difference in the volume, care 
should be taken in the laying of services, the connecting of street lamps 
and the placing of meters to avoid changes of temperature that would 
adversely affect the interests of your company. 

This can, to some measure, be done by laying the services under a 
good depth of covering—in this latitude not less than 18 inches in the 
shallowest place—by the use of the anti-freezer or enlarged pipe at the 
bottom of the lamp post, and by impressing upon every consumer the 
importance of having a suitable place provided for the meter. The 
running of service pipes through cold vaults and area ways should be 
avoided as much as possible, and where it is necessary to so run them 
they should be protected with a covering of some kind. Instead of 
having a number of services and meters scattered around in odd cor- 
ners and awkward places in buildings that have been enlarged or re- 
modeled, put in one service of ample size and connect all the meters to 
it by means of a header. If the house risers are scattered along the 
front walls of the building bring them to your meters and one service ; 
it will be more economical for you todo this. Your meters placed side 
by side on an even shelf look business-like and become an advertise- 
ment of your mechanical skill. In this way you lessen the opportunities 
for leakage by reducing the number of joints and fittingsand the num- 
ber of taps in your mains ; you lessen the amount of condensation by 
decreasing the number of feet of pipe through which the gas travels 
before reaching the consumer’s meter ; you lessen the loss in distribu- 
tion by the opportunity afforded to so place the meters where a differ- 
ence in temperature will least adversely affect the percentage of gas 
accounted for ; you also lessen the ability of loss of meters and gas in 
case of fire. The turning of one stop shuts off all the gas entering the 
building, and the meters being concentrated, their removal can be more 
quickly accomplished. Malleable iron fittings frequently contain small 
sand holes which, being filled with dust and grease, often escape the 
eye of the most careful observer. For this reason I would advocate the 
use of galvanized malleable fittings for service work, because in the 
process of galvanization these small holes are completely filled with 
metal. 

I have noticed that the life of plain iron pipe laid in coal ashes and 
ground that has been filled with the ordinary refuse of a city is very 
limited, sometimes not extending over a period of five or six years, 
while galvanized water pipe laid in the same earth at the same time is 
still in a fair state of preservation, indicating that its life will cover a 
period of three or four years longer ; and from these observations I am 
lead to believe that galvanized pipe should be used exclusively for gas 
service work, especially in districts where made earth of this character 
occurs frequently. The practice in vogue here at present is to apply 
several coatings of a tar preparation to the plain iron pipe, after which 
the service is wrapped with muslin, over which another coating of the 
tar preparation is spread. This process seems to be very effective. I 
have examined service pipes that were two years buried in coal ashes 
and found them in an excellent state of preservation. The cloth 
wrapping was nearly all rotted away, but the pipe had no sign of rust 
on any part of its surface. The regrettable feature of this process is 
that you cannot always apply the wrapping and the additional coating 
to the whole of the service pipe. It frequently happens that where the 
pipe needs protection most it gets none, a contingency that does not 
arise where galvanized pipe is used. 

People spend considerable sums of money to have fine cement and 
flagstone footways laid before their residences and places of business. 
Once down, they are averse to having them broken or disturbed, and 
we are obliged to respect their wishes. In the event of either driving 
or boring the service pipe through the ashes, brick bats and broken 
stone which usually form a base for these footways, the first coating 
of the tar preparation is worn off. The result is that one-half of the 
service may remain for 20 or even 30 years in an excellent state of 
preservation, while the life of that portion which has been imbedded in 
the ashes without protection will not extend beyond 5 or 6 years. 

I have frequently observed that service pipes rust out and leak just 
inside the cellar wall, while the rest of the pipe is in good condition. 
Leaks at this point, which are quite frequent, could be greatly reduced 
by applying a coat of paint to the service from time to time. 

Gas meters, like clocks, watches and other mechanical contrivances, 
are apt to run slow oftener than they do fast when their mechanism 
becomes worn and old, and sometimes a very considerable portion of 
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the loss in distribution can -be traced to this source, which can be 
minimized by systematically overhauling all meters that are in use at 
least once in every four years. 

I believe much good can be accomplished by noting on the record 
of each service the kind of earth in which it is imbedded. If this were 
done you would, in a few years, by careful observation be enabled to 
determine with some degree of exactness the life of your services along 
the line of distribution. I have uncovered service pipes that were said 
to be down for 40 years and found them in a fair state of preservation : 
others again that were only down 10 years and had not a sound spot 
in them. Hence the importance of knowing what part the soil in the 
different sections of the district is playing in the ruin of your distribut- 
ing system. 

Much good can be accomplished by encouraging people to promptly 
enter complaint at the gas office as soon as they detect the odor of 
escaping gas on their premises or in the street, and by systematic 
examinations of all joints, pipes and fittings exposed by the gas com- 
pany’s employees at all times. 

Before closing I feel that I ought to say that I am not insensible to 
the fact that some writers attribute much of the leakage in the joints of 
gas mains to expansion and contraction due to the difference in the 
temperature of the earth in summer and winter seasons. In proof of 
this theory they call attention to the fact that small leaks are more 
frequent in gas mains than they are in water mains, which is due, so 
they contend, to the difference of temperature being greater in the gas 
mains than in the water mains. I have always questioned their proof 
and, therefore, have not taken kindly to their theory. 

He is a very dull plumber or water department employee who has not 
discovered that a small quantity of common salt applied to a weeping 
joint at the bell or ferrule of a water main will stop the weeping long 
before its presence can be detected from the surface. This fact is fre- 
quently made use of by plumbers and water departments; and even if 
small leaks of this character escape their observation, the earth sur. 
rounding the leaky joint furnishes sufficient corrosive substances to 
stop small leaks in water mains, These, in my judgment, are the best 
reasons why small leaks are less frequent in water than in gas mains. 
Gas is a more subtle prisoner than water. It spreads an oily film that 
defies corrosion over the small aperture through which it escapes into 
the earth. 

In concluding let me express the hope that I have expressed some 
thought or made some suggestion that will aid the gas man in reducing 
the normal loss of gas in distribution. This much accomplished, I 
shall feel amply repaid for the time spent in preparing this paper for 
the International Congress of the Gas Industry. 








New Experiments on the Diesel Oil Engine. 
seine 

Engineering reports that at the Congrés de Mechanique at Paris, in 
July last, an interesting paper on recent tests of the oil engine bearing 
his name was read by Mr. Diesel. A short summary of these tests will 
be important as the results are very economical. It is a single 
cylinder, single acting, vertical engine, and without tube or electrical 
ignition, the required temperature for ignition of the charge of oil and 
air being obtained by the previous compression of the air up to about 
57 atmospheres, equal to 800 pounds per squareinch. There are two of 
these engines running regularly at the Vincennes Exhibition, near 
Paris. Many members of congress visited them, and indicator dia 
grams were taken in their presence. These motors work well, and 
with but little noise, and the exhaust gases are quite invisible. The 
little white smoke usual with most oil engines does not exist, and its 
absence showed very good combustion. 

We now add asummary of the Diesel tests at Augsburg in Decem- 
ber, 1899: The engine was of 30-horse power nominal; diameter of 
cylinder, 30 centimeters (11.8 in.); stroke, 46 centimetres (18 in.). 
Twelve separate tests were made, and all with the same raw naphtha 
from Russia, also 12 others with petrole from Roumania. Both these 


used per brake horse power per hour was 208 grammes, equal to 0.46 
pound. Several experiments gave 213 and 218 grammes. With 10 
brake horse power it was 320 grammes, a decreasing load giving an in- 
creasing consumption of oil, as usual. The results are all piloted on 
curves, and agree very well. The most interesting figure of merit for 
comparing the different experiments is the thermal efficiency per brake 
horse power per hour, which for 33 brake horse power was 30.7 per 
cent. In other words, about 31 per cent. of all heat given to this oil 
engine was converted into work on the brake; for 10 brake horse 
power it was 20 per cent. When we remember that the most economi- 
cal steam engines by the best makers, using high pressure steam and 
well jacketed, of about 1,000-horse power only convert about 15 to 16 
per cent. of heat received into brake horse power, the above is an 
excellent figure, and about double that of such a steam engine of large 
power. The mechanical efficiency is, however, low—about 70 per 
cent. In other words, the oil engine and special air pump require 30 
per cent. for a load of 33 brake horse power. The air pressure is about 
800 pounds per square inch, and the maximum inittal pressure in the 
motor cylinder from the indicator diagram was 450 pounds to 500 
pounds per square inch. Such high pressures require great care in 
workmanship, and all joints, valves, and piston rings must be tight, 
These and other tests prove that the best thermal efficiency of this oil 
engine is obtained when the actual combustion or indicator curve 
approaches the isothermal. They also show the great importance of 
perfect combustion, and that the mixture of very hot air and oil gas 
should be, and is, very complete. A bad admixture of air and gas of 
too low a temperature results in a smoky exhaust and bad combustion. 
The exhaust gases in all oil engines should be invisible as in this 
engine. 

Lighting Gas.—Some experiments were also made on the same engine 
with town gas. The air was compressed for ignition to about 560 
pounds per square inch. The thermal efficiency per brake horse power 
was 264 per cent. Mechanical efficiency 75 per cent. Gas consumed, 
16.6 cubic feet per brake horse power per hour. These results are a 
little better than those of the best English gas engines of about the 
same power. 

Solid Fuel.—Some tests were made on the same engine with finely 
pulverized coal injected into the motor cylinder, and mixed with the 
very hot and highly compressed air. The oil engine used did not, 
however, prove suitable for solid fuels. Great difficulty was experienced 
at first, but it was overcome by the following method: The powdered 
coal was well mixed with the air during the suction stroke of the air 
pump, and the mixture of coal and air afterwards compressed. To 
facilitate the ignition of the charge a very small quantity of ordinary 
liquid oil was injected into the highly compressed mixture of coal 
and hot air. The internal oiled surfaces of the cylinder were, how- 
ever, found to be covered rapidly with the powdered coal. The result 
of these experiments led to the conclusion, that a special motor should 
be made for powdered coal provided with a special combustion cham- 
ber, and separate from the motor cylinder. Such, in short, were the 
difficulties met with, that we are of opinion that having such an excel- 
lent pure combustible of high heating value like oil, it does not seem 
advisable to make complicated arrangements to burn properly the solid 
small particles of powdered coal. 

The cost of drying, grinding and sieving good coal will probably 
increase the cost to nearly that of oil, particularly if the heating value 
is considered. Oil requires no such treatment, and is ready for use. 

Some additional tests were also made with this engine with genera- 
tor or poor gas. The results were about the same for heat efficiency as 
with town gas. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
a 

Mr. Frank E. CHANDLER has been re elected President and Gen- 

eral Manager of the Malden and Melrose (Mass.) Gas Light Company. 





Tue manufacturing plant of the Woodstock (Vt ) Gas Light Com- 





oils had the same heating value, viz., 18,009 thermal units per pound 
by calorimeter (lower heating value). In the first 12 tests, for which 
we now give some figures, the brake-horse power was varied from 40 
asa maximum to7 asa minimum. The second set of tests were so simi- 


lar in their results, that we do not propose to give them. The number 


of revolutions per minute did not vary much—about 176 with high 


loads to 183 at light loads; indicated horse power from 57 maximum to 


17 when running without load. The most economical load was found 


pany was shut down on the 16th inst. 





AT the annual meeting of the Seattle (Wash.) Gas and Electric Com- 
_pany the retiring Board of Trustees was re elected. The Board sub- 
‘sequently perfected the following organization: President, H. C. 
,Henry; Vice-President, M. H. Young; Secretary and General Man- 
ager, C. R. Collins. 





eit. Next Wednesday Mr. Edward Moir, temporary receiver for the 
to be 33 brake horse power and 47 indicated horse power ; weight of oil Clyde (N. Y.) Gas and Electric Company, will offer all the privileges 
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and properties of that corporation for sale at public auction. Tne sale 
is subject to a $25,000 mortgage held by the Trust and Deposit Com- 


pany of Onondaga. 





“S, R. B.” is informed that the annual meeting of the company 
concerned in his inquiry will be held October 10th. 





THe Massachusetts Board of Gas and Electric Light Commissioners 
has authorized the Taunton Gas Light Company to issue $80,000 of 
new stock and $90,000 of bonds, the proceeds of the issue to pay for 
the construction of a new works at Wier Village. 





Mr. FraNK D. Moses, Chief Engineer of the Trenton (N. J.) Gas 
and Electric Company , writing from Trenton under date of the 17th, 
says: 

To the Editors American Gas Licgut JouRNAL: We note that in 
your issue for September 10th you published an item stating in sub- 
stance that we are doing extensive advertising and that we have 1,600 
gas stoves connected up in Trenton. Your informant must have had 
his figures mixed. We have set over 3,600 stoves in this city during 
the past two years, 1,884 of which were set since the 14th May, 1900, 
and we are still selling them, having taken orders for 121 during the 
past week, 31 of the latter being booked on Saturday. You will find 
enclosed a sample of our advertising style, and you can draw your 
own conclusions whether or not it pays to advertise.” 





Mr. J. S. PERKINS has been appointed to a prominent position in the 
management of the Lakeville (Conn.) Gas Company. 





THE properties of the Tonawanda (N. Y.) Gas Light Company, the 
Standard Gas Company of North Tonawanda, and the Tonawanda 
Lighting Company have consolidated under the title of the Tonawanda 
Lighting Company. The capital stock of the concern has been fixed 
at $200,000. It is understood that important plant betterments are to 
be made, 





AT the annual meeting of the Worcester (Mass ) Gas Light Company 
the officers chosen were: Directors, Chas. D. Lamson, A George 
Bullock, Joseph H. Clarke, Francis H. Dewey, Albert Wood and 
Samuel B. Woodward. President, Charles D. Lamson; Treasurer 
and Clerk, James P. Hamilton. It was also voted to increase the 
capital stock from $500,000 to $700,000, and the Directors were in- 
structed to appear before the State Board of Gas and Electric Light 
Commissioners for permission to make the increase. The plan is to 
take up $100,000 in bonds now due and to expend the balance of the 
proceeds received from the sale of the new stock in extending the 
mains of the Company and enlarging the manufacturing plant. 
Stockholders of record will be given the first privilege of taking the 
new stock at the price fixed by the State Commissioners. Each block 
of five shares of the old stock will be entitled to two shares of the new 
stock. 





Tar Essex and Hu!son Gas Company, of Newark, N. J., is adding 
largely to its office capacity at Broad street and Central avenue. The 
main portion of the additions will be devoted to show rooms for gas 
cooking and heating appliances, improved burners, etc. 








THE new issue of stock in the New Haven (Conn.) Gas Light Com- 
pany (10,000 shares of the par value of $25 each) has been made. 





THE Council of Steelton, Pa., is still haggling over the terms of the 
ordinance under which it is proposed to permit the operation there of a 
gas works. 





Tur Codorus Gas Company, of Jefferson, Pa., has been incorporated 
by Messrsr C. R. Fritcher, E. H. Wert, H. B. Garman, George W. 
Wambaugh and E. J. Stackpole, with a capital of $10,000. The avowed 
object of the concern is to supply gas ‘‘for lighting purposes only” to the 
citizens of York, Pa., and the adjoining townships and boroughs. 





TuE proprietors of the Clinton (Ia.)Gas Company have determined to 
make important plant betterments, the estimated cost of which is 
$100,000. The scheme inclndes a new retort house, new purifiers and 
a storage holder of a capacity of 200,000 cubic feet. Several miles of 
distributing mains will also be placed. 





THE reconstruction of the Florence Gas Light and Power Company, 
of Florence, Ala., is well underway. 


Mr. CHARLES Watson, formerly Secretary and Treasurer of the 
Camden (N. J ) Gas Light Company, has been elected General Manager 
of the South Jersey Gas, Electric and Traction Company, which con- 
cern succeeded to the properties and rights of the Camden Company. 





THE Westmoreland Light, Heat and Power Company, of Greenburg, 
Pa., “to produce electricity, steam and gas for lighting, heating and 
power purposes,” has been incorporated by Messrs. Edward E. Robbins, 
Morris L. Painter, Winfield S. Lane, Edward H. Blair and Gardner 
W. Kimball. It is capitalized in $500,000. 





THERE are 400 lamps of the improved Welsbach street lighting type 
in use on the streets of Dayton, O.; and they are giving unqualified 
satisfaction. 





THE offices and showrooms of the Woonsocket (R. I.) Gas Company 
have been removed to the Unity building. 





THE proprietors of the Northampton Gas Company have applied to 
the Massachusetts State Board of Gas and Electric Light Commissioners 
for the right to increase their capital stock in the sum of $25,000. 





Mr. McCuen, Superintendent of Lamps and Lighting, for Baltimore, 
Md., insists that the rate charged for gas for public lamps shall be lower 
than that charged to ordinary consumers, which rate is $1.10 per 1,000 
cubic feet. 

Tue St. Louis (Mo.) Republic says that 3,359 lamps of the Welsbach 


type are now in use for the public lighting of the city, and asserts that 
3,00 more will be ready for use there before October Ist. 








Tue inclined retorts in the new generating house of the Louisville 
Gas Company are yielding results considerably beyond the expectations 
and hopes of Chief Engineer Barret. 





A CORRESPONDENT in Chester, Pa., writing under date of the 14th 
inst., forwards the following: ‘‘Chester is to have dollar gas for all 
purposes after January Ist, next. This, as the local papers say, is very 
satisfactory news to the residents, and official action thereon was 
taken by the Directors of the Delaware County Gas Company at a 
meeting held last evening. The Board decided with unanimity to 
reduce the price of illuminating gas to an even dollar per 1,000 cubic 
feet, a step which is destined to make the use of gas as an illuminant 
much more general in this city. This means a reduction of 50 cents 
per 1,000 in the price of gas for illuminating purposes, and places 
Chester in the van for cities of this class in the matter of cheap light. 
The present rate is $1.60 per 1,000 for illuminating purposes, with a 
discount of 10 cents for payment of bills within 10 days of presentation, 
making the net rate now $1.50. After the first of the new year the 
rate will be $1.10 for gas for all purposes, illuminating and fuel, with 
a reduction of 10 cents for prompt payment of bills, making the net 
rate to consumers $1. With a population of 35,000 in round num- 
bers, Chester will hereafter have the benefit of as low a gas rate as is 
enjoyed by the great cities, where the per capita consumption is much 
greater, and the cost of manufacture is considerably less than it is here. 
The instances where cities of this size have dollar gas are very few 
indeed, and Chester’s desirability as a place of residence is enhanced by 
the advantage of cheap gas service. The action of the Gas Company 
was taken with the idea that the increased consumption of gas, due to 
the fact that it can now be burned as cheaply as coal oil and without 
the dangers of that form of illumination, would induce a great many 
householders to have their homes piped and gas run in, thus increas- 
ing the consumption and enabling the Company to make a large quan- 
tity of gas at a less cost than at present. Chester has never been 
considered a good gas town, as the number of houses here in which 
coal oil lamps and other old fashioned methods of lighting are still 
used is very large. The proportionate gas consumption in Chester is 
decidedly low, being far below the 1,000 cubic feet per capita which is 
considered a fair average in a city of this size. But the officers of the 
Gas Company believe that with the inducement of the low prices now 
offered, and the great convenience of gas as an illuminant, the pro 
rata consumption here will be largely increased and the Company will, 
in the end, benefit by the reduction in the cost to its patrons. With 
illuminating gas at $1 the use of this method of lighting will be as 
economical as oil, it is said, without the attendant trouble and danger. 
As an official of the Company said last evening, this step has not been 
taken in opposition to the eleetric light company or with a desire to 
provoke rivalry in that direction, but with the idea of extending the 
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(Continued from page 493.) 
use of gas throughout the city and inducing 
the people to give up their lamps and have 


the more convenient illuminant instead. It is 
a bold and progressive move on the part of the 
Gas Company, but one which will likely result 
in ultimate benefit to the shareholders and 
enable the corporation to pay the long-deferred 
dividend on its stock. At any rate it is a 
move which will commend itself to house- 
holders and business men, and undoubtedly 
will be met, as it should be, by the evidences 
of popular appreciation in the direction of a 
largely increased consumption of the Com- 
pany’s product.” 


THE output of the Tokio (Japan) Gas Com- 
pany for last year was 145,088,100 cubic feet, 
all made from coal, chiefly obtained from 
British Columbia. The yield to the gross ton 
was 10,029 cubic feet, and the coal carbonized 
amounted to 14.467 tons. The unaccounted- 
for gas is reported at 12} per cent. of the make. 
The Company has 10,553 consumers, supplies 
gas to 1,130 street lamps, and has 242 gas en- 
gines on its mains, the total horse power of 
the engines being 1,234. The main system 1s 
returned at 177 miles. The coke produced 
was 9,609 tons, and the tar made amounted to 
135,044 gallons. The Company’s engineer is 
Mr. S. Hiramatsu, who kindly gave us the 
above statement while stopping in New York 
awaiting the sailing of his steamer for Eng- 
land, where he expects to remain until next 
spring. Mr. Hiramatsu says that the Com- 
pany will completely rebuild its works next 
year. 





TaErE is a probability that the projected 
works for DeKalb, Ills., will be constructed 
this fall. 


Tue American Bridge Company informs us 
that Mr. August Ziesing has been appointed 
its general Western representative, with head- 
quarters in Chicago. 








THE authorities of Redlands, Cal., have 
passed an ordinance permitting the projectors 
of the Redlands Gas Company to maintain 
and operate a gas plant in that city. 








Mrs. Laura B. CLEemeEnts, of Colusa, Cal., 
recently sued the Colusa Gas Company for 
damages sustained by the pollution of a well, 
the water from which was used in her house- 
hold for drinking purposes, caused by im- 
perfect drains from the gas works. The case 
was tried before a jury, who awarded her the 
sum of $191. 


Tue estimated cost of public lighting in 
Washington, D. C., for the year 1901, is 
returned at $260,000. This sum merely covers 
the actual cost of the gas, electricand naphtha 
lamps to employed, and so makes no 
account of the sum necessary to keep the 
lighting department going. 





THE holder for the new plant of the Ameri- 
can Gas Company’s property at Rockford, 
Ill., is virtually ready to be put in commission. 








LaRGE additions to the main system of the 
New Haven (Conn.) Gas Light Company are 
being arranged for. 








Mr. 8. E. GILLETTE has been appointed 
Engineer to the Danvers (Mass.) Gas Light 
Company. 


THE Peoria (Ill.) Gas Companies have de- 
termined to test the validity of the recently 
adopted ordinance directing them to fix their 
maximum selling rate at 75 cents per 1,000 
cubic feet. 








The Market for Gas Securities. 





Animation and weakness were the charac- 
teristics of the city gas share market since last 
Friday. To-day (the 21st) the lowest point 
reached in Consolidated for a long time was re- 
corded. An odd lot sold at a trifle under 164, 
but towards the close a sharp recovery was 
made, with the ending rate at 166 to 167. It is 
queer that weakness should mark the value of 
Consolidated at a time when every actual fea- 
ture in connection with it looks for strength. 
However, it is fair to presume that the anthra- 
cite mining troubles, together with the political 
agitation, are largely responsible for the sense- 
less decline in Consolidated. We have no 
doubt whatever that before next Christmas 
even the Company’s new total capitalization 
will be selling over 200. 

Brooklyn Union, without an actual sale to- 
day (Friday), is reported as offered at 170. It 
is quite safe to assert that a bona fide 500-share 
purchasing order would send it to 190. Peo 
ples of Chicago, is selling at the absurdly low 
figure of 88}. Baltimore consolidated is 
nominally a trifle weaker, with 55 bid for it. 
There is but little doubt that Mr. C. H. Dickey, 
of Baltimore, will soon be actively identified 
with the Company, which will be to its ad 
waeeee. All gas bonds hold their own fairly 
well, 





Gas Stocks. 7 


Q by.G ze W. Close, Broker and 
Dealer in Gas Stocks, 


16 Wauu Street, New York Crry. 
Sept. 24. 
&@™~ Allcommunications will receive particularattertion. 


&2™ The following quotations are based on th 
of $100 per share. wis pein: 










N. ¥. City Companies. Capital. Par. Bid. Asked, 
Consolidated—Ex rights.... $4,595,200 100 166 167 
Central Union, Bonds, 5's. 8,000,000 1,000 106 107% 
Equitable Bonds, 6’s....... 1,000,000 1,000 105 $i 

“1st Con. 5’s....... 2,800,000 1,000 120 ee 
Metronolitan Bonds ........ 658,000 o 108 = 112 

UTUBL. ...eeeee eee 3,500,000 100 297) 805 

“Bonds... oe 1,500,000 1,000 100 102 
Municipal Bonds......... eee 750,000 as - 
New Amsterdam Gas Co. .. 

Bonds, 5°S ..ecessseeees ++ 11,000,000 1,000' 106 106% 
Northern Union, Bonds, 5's. 1,250,000 1,000 102 103 
New York and East River . 

Bonds ist 5°8........+06. 3,500,000 1,000 106 10634 

Ist Com. 5°8.ss0006 1,500,000 - 2 ee 









Richmond Co., 8. I... 
- Bonds.. 
Standard..... eeececcccevcees 
Preferred. ......0..cc0 
Bonds, 1st Mortgage, 5’s 
Yonkers ....cccccccccccccces 
Out-of-Town Companies. 
Brooklyn Union .......s.00. 
by “Bonds (5's) 
Bay State...ccc.cecseesees 
“* Income Bonds..... 
Binghamton Gas Works... . 
“Ist Mtg.5°s.... 0006 
Boston United Gas Co,— 
1st Series S. F. Trust.... 
“ “ “ ain 
Buffalo City Gas Co. ....... 
> “Bonds, 5’s 
Capital,Sacrament: ....... 
Bonds (6'8).. .. ..... 
Central San Francisco..... 
Chicago Gas Co. Guaran- 
teed Gold Bonds........ 
Cincinnati G. & C. Co....... 
Columbus (0.) Gas Co., Ist 
Mortgage Bonds.......... 
Columbus (0.) Gas Lt. & 
Heating Co 
Preferred. seccccceccess. 
Consumers, Jersey City 
Bonds ....ccceee--s00 eeeee 
Consumers, Toronto........ 
Consolidated, Baltimore... 





Chesapeake, ist 6's. .... 
Equitable, 1st 6’s. ..... . 
Consolidated, ist 5’s.... 
Consolidated Gas Co. of N.J. 
‘* Con. Mtg. 5’s...... 










“Prior Lien 5's... 
Detroit Gas Co., 5’s.... 
© INC. B'S. ceccccccccee 
Equitable Gas & Fuel Co., 
Chicago, Bonds 






Essex and Hudson Gas Co. 


348,650 
100,000 
5,000,000 
5,000,000 
1,500,000 
299,620 


15,000,000 
15 000,000 
50,000,000 
2,000,000 
450,000 
475,000 


7,000,000 
3,000,000 
5,500,000 
5,250,000 

500,000 

150,000 
2,000,000 


7,650,000 
8,500,000 


1,207,000 


1,662,750 
3,026,500 


600,090 
1,700,000 
11,000,000 
8,600,000 
1,000,000 
910,000 
1,490 000 
1,000,000 
380,000 








Jackson Gas Co... 
Miss Ist Mtg. 5°s.....00. 
Kansas City Gas Light Co., 
of Missouri.........+0.... 
Bonds, 1st 5’s.... 








Louisville..........0.-006 eee 
Madison Gas & Elec. Co.... 
- Ist Mtg. 6’s........ 
Montreal, Canada.......... 
Newark, N. J,,Con. Gas Co 
Bonds, 6'S ..seeeeeeeeees 
New Haven.. 
Nashville Gas Lt. 
Oakland, Cal.......... 
J Bonds......+000 
Peoples G. L. & CokeCo., of 






Chicago.....esesseeee ee 
Peoples Gas Lt. & Coke Co., 
Chicago, 1st Mortgage.... 
2d eens 
Rochester Gas & Elec. Co.. 








8t. Paul Gas Light Co. 
1st Mortgage 6's. 
Extension, 6'8.......+0+ 
General Mortgage, 5’s.. 
St. Joseph Gas Co 
boa ist Mtg. 5's. 
Syracuse, N. Y. 







First mortgage 6's, 
Western, Milwaukee .....005 

Bonds, 5°8 ...008 .esseves 
Wwilmi Del 


Ww 








100 
1,000 
50 
1,000 
100 
1,000 


1,000 


70 
RI 
141 


116 
130 


160 
Us 
1 


104 
199% 


106 


£s 


25 
101 
7 


101 


101% 
70 


182 


no 
46 


s Sg: gag: eeangbets g 


= 
#5 
~ 


125 
145 
114 


170 


104% 
201 


10? 


105 


554 
118 
112 

rT 

86 








946 
101 
41 


107 


103 


103 


91 
105 


47% 


9016 
95 


18 


91 
107% 
210 
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DIVIDEND NOTICE. 


Orrice oF THE Unirep Gas IMPROVEMENT Co., l 

N. W. Corner Broap and ARCH Srs., 
Pura., Pa., Sept. 12, 1900. | 
The Directors have this day declared a quarterly dividend 
of 2 per cent. (one dollar per share), payable tober 13, 
1900, to stockholders of record at the close of business, Sept. 


29. ‘Cheek '$ will be mailed. 
13 LEWIS LILLIE, Treasurer. 


As Superintendent of Gas Works, 
By a young man who is a hustler | for new business ; has ex- 
perience in selling gas stoves. the ure 
of coal and water gas in detail ; ;.is assistant to superintend- 
ent of works with an output of 1,000,000 cubic feet per day. 

1320-1 Address “ G. L.,” care this Journal. 











Position Wanted 
As Superintendent of Small Gas Plant. 


Foreman of a gas works desires position as Superintend- 
ent of a small gas plant. Coal or water gas. Good me- 
chanic and not afraid of work, Address “ G. H. S.,” 

13192 Care this Journal. 


Position Wanted 


As Manager or Engineer of a Gas 
Company. 








Katanya competent Gas “eo of many years’ ex- 
rience in t! ends of a 

jas Company desires a position as as Manager o1 r Rugineer ofa 
Gas Com: —— selling not } 


jess than 50,000, 000. oh: feet per 
—— om 


ighest 





references on given. Addre: 
Journal. 
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WANTED. 
ASSISTANT MANAGER. 


man (single) to iy to Merida, Yucatan, Mexico, who 
@annens understands the Lowe Process of making gas, to 
take the position of Assistant Manager in a new company 
just starting. Salary $1,000 a year and good prospects for 
advancement in the future. Address H. wi BARNES, 
1320-2 16 Broad St., New York. 





FOR SALE. 


fronwork for Two Benches of 5’s, 


HENRY MARQUAND & C0,, 


BANKERS 


AND 


BROKERS. 











Complete, including hydraulic main, pip mouth- 

pieces, ete.; 6-inch conneetions. Address 
SPARTANBURG RAILWAY, GAS & ELECTRIC CO., 
1320-3 Spartanburg, S. C. 


FOR SALE. 
A 6-Inch Connelly Automatic Street 
Governor. 
Address C. M. KELLER, 
1320-tf Columbus, Ind. 


FOR SALE, 


A New Condenser and Scrubber, 
Each 11 feet 6 inches high, 3 feet in diameter, inside measure- 
ment, and -inch connections—all connections reinforced. 
Two manholes to scrubber, with two sets led Lien gl also one 



































6-inch center valve. These have never be sed, 
Address PEEKSKILL GAS LIGHT "COMPANY, 
1300-tf Peekskill, } .¥, 





For Sale. 
A Small Gas and Electric Light Plant, 


in a Southern city of 3,800 inhabitants. 
Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. 


MESSRS. JONAS DRAKE & SON, 


The Well-Known Carbonizing 
Engineers of Halifax, England, 








Are prepared to treat with responsible American Firms for 
the introduction of their Specialties in Inclined Retorts, Re- 
generative Furnaces, and the general working of the com 
prehensive Patents connected therewith in Labor-Saving 
and Economical Devices, in the United States, 
Communications to be addressed to 
MESSRS. JONAS DRAKE & SON, 
1319-4 Ovenden, Halifax. England. 





Gas Companies and Gas Appliance 
Exchanges, Attention! 


We will save you eae, 30 per come on your Steatite 
or Lava Gas 





i 
Manufacturers of all kinds of Lava Tips and Acet- 
ylene Gas Burners. 


inne 
Headquarters forthe domestic E.H. Tips, supe- 
rivr to the imported and lower in price. Ail 
sizes from \& to 12-foot. Address 


THE CRESCENT NOVELTY MFC. CO., 
Inventors of the King and Crescent Burner and Sole 
Manufacturers, 

300 Carter Street, Chattanooga, Tenn. 














Flexible Joints for All Purposes. 


Steam, Gas, etc. Seventy-five per cent cheaper 

than hose to convey steam to holder cups. It is 
a packed oe and when repacked is as good 
as new. » been in use on a number of 
holders foe vet Catalogue free. 


CAMPBELL MANUFACTURING CO., 
Box 27%. Stamford, Conn. 








160 Broadway, New York City. 





Bristol’s Recording 


PRESSURE 
GAUGE. 


For continuous re- 
cords of 









TRAYS. 


JOHN CABOT, 
553-557 West 33d Street, 


Street 
NEW YORK. Gas Pressure. 


Simple in con- 
pay aes 
accurate in operation 
and low in price. i 


Fully Guaranteed. Send for 
Circulars. 


THE BRISTOL 60., 


Waterbury, Conn, 


KENTUCKY CANNEL COAL, sonssre us 


Gero. R. Histor, F.C.S., F.R.S.S.A., Gas Engineer of Paisley, Scotlan1, says in his analysis: ‘‘Thisisa 
remarkably rich Cannel Coal, yielding illuminating matter per ton equivalent to 1,945 Ibs. of sperm candles.’ 
This coal mined and shipped i in box cars. Write for sample car and delivered price. 


The Greasy Creek Cannel Coal and Tramway Co., 


163 WEST WASHINCTON STREET, CHICAGO, ILLS. 


CHAPMAN VALVE MANUFACTURING CO. 


MANUFACTURERS OF 


Valves ad Gales for Gas, Ammonia, Water, Ete. 


Also, Gate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Guaranteed. 


Works & Gen’l Office, Indian Orchard, Mass. Treasurer's Office, 72 Kllby & 112 Milk Sts., Boston. Mass 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L, M. Rumsey Mfg. Co., 810 North Second St. 
































Ta 


Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S. A. 
Double and Single Gate Valves, %” to 72”, 


—_iiin 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 
























HOT GAS VALVES A SPECIALTY. 





Send for Catalogue. 
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The “Vulcan” Gas Logs, 
IN VARIOUS STYLES, MAY BE PLACED IN ANY ORDINARY GRATE, WITH OR WITHOUT ANDIRONS. 
if 
: 


Every log is 
Guaranteed. 
Madein exact 
imitation of 
nature. 


All Vulcan Logs are 
furnished with adjust- 
able air mixers. No 
soot forms on these 
logs. 





COMPLETE LINE OF GAS APPLIANCES. Send for Catalogue No. 18. 


William M. Crane Company, 


1131-1133 Broadway, New York. 


We have our own Pattern Shop, Foundry and Factory. 
FOUNDRY: PEEKSKILL, N. Y. 


Se a ee ee Re ee } 
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mae TPS IMMATERIAL 


Street and Boulevard | 








Who pays for the service connection, you 
or your customer. It is a waste of oppor- 
tunity, if nothing else, to neglect to use a 


B-109 MUELLER MACHINE, 


Being a special attachment to prevent es- 
cape of gas while tapping. . Beats soap. 


H. MUELLER MFG. COMPANY, 
GAS TAPPING MACHINES sii DECATUR, ILLS. 


—FOR— 


Drilling and Tapping 


Pipe under Pressure 
WITHOUT ANY ESCAPE OF 
GAS 


hey are suxong aa 1aZelton Water 
Compost. HIGH PRESSURE. 


Size of Combination Drills 7 
and Taps % to 4-inch. The Pioneer Vertical — Boiler of the 
orid, 


Machines Sent to any Gas 
sca on for Thirty Over 11% Square Feet of Heating Surface per Horse 
ys’ Trial. Power. 


Lamps. 


| 
Cheapest and Beet. | 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. | 


Send fur Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av., N.Y. 






















Tube Boilers. 


Boilers we Built have been in Constant Use 18 
Years, and are in Operation To-day 
with Fine Results. 


10 to 25 Per Cent. Guaranteed Over Other Boilers 


Strong, Natural, Upright Draft, 
Consuming All Kinds of Fuel. 
Absolutely Dry Steam. 


Small Floor Space, Less per Horse Power than for 
Any Other Boiler. 


i} 120 Liberty St., N.Y. :avcBriasat 


Cable Address, “ Paila,” N. Y. 


Send for Circulars. | High Quality a “bie ap | of the Tubes the Most 
Part of a Boiler. 


Fastened at One End Only, beta pe and Contract 
With any Pos- 


. out Strain, Averting 
G00. Tig, The HAZELTON BORER co. 


rv 
DAY ‘ ON, 0. SoLe PRopRigeTORS AND MANUFACTURERS, 
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AMERICAN BRIDGE CO., 


GENERAL OFFICES: 


No. 100 Broadway, New York City. 


Designers and Builders of all Classes of Metallic Structures. 


WE have decided to carry at all our plants a large stock 
of. Raw Material, from which we can furnish with great 

promptness any ordinary order for Steel Bridges, Roofs, Build- 

ings, Columns, Girders, Beams, Channels, Angles, Plates, etc. 


Boston, Mass., 
Buffalo, N. Y., 
Pencoyd, Pa., 
Columbus, O., 
Milwaukee, Wis., 





BRANCH OFFICES AND WORKS: 
East Berlin, Conn., Albany, N. Y., Croton, N. Y., Rochester, N. Y., 
Eimira, N. Y., Horseheads. N.Y., Pittsburg, Pa., Athens, Pa., 
Philadelphia, Pa., Trenton, N. J., Wilmington, Del., Baltimore, Md., 
Youngstown, O., Canton, O., Lafayette, Ind., Chicago, Ills., 


Minneapolis, Minn., New Orleans, La. 

















CHOLLAR’S SYSTEM OF 
GAS PURIFICATION. 


Covered by Five U.S. Patents. 


| 
2 | | In operation, revivification of the oxide is effected by 
nt! repeated reversals of the direction of the flow of the gas 
ol ges | through the beds (in the two boxes used under this sys- 
: = | tem there are eight different routes for the gas to take) 
| whereby the purified gas is made to revive the oxide in 
parts of the apparatus while the foul gas is fouling it 
in others. 
The boxes are charged or discharged from the sides 
as well as the top. 
There are no Hydraulic Cups or heavy covers. 
Either end of the apparatus is inlet or outlet at pleasure. 
The capacity is increased five-fold or more over ordi- 
nary methods without addition to building. 
The apparatus costs less than for any other system. 


ee Stacey Mig. Co., 


SOLE MANUFACTURERS, 
FOR FURTHER INFORMATION ‘WRITE CINCINNATI, OHIO. 


B. E. CHOLLAR, 411 N. 11th St., St. Louis, Mo. 














Mr. T. Viner Clarke, of London, Eng., having compiled a novel Chart or 


e 
Coal Tar Genealogical Tree, Map iitusteating the various CHEMIGAL PRODUGTS DERIVED FROM 
ee . ; COAL AND COAL TAR, in the form of a Genealogical Tree, including 
a e products discovered (the total number amounting to near 700), offers for sale a limited number of copies in Colors, mounted on Linen, 


with Rollers. Price, $3.50. Orders may be sent to 


A M. CALLENDER & CO., No. 32 Pine Street, New York. 
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W. H. PEARSON, Prest. W. H. PEARSON, Jr., Vice-President. J. T. WESTCOTT, M.E., Manager. L. L. MERRIFIELD, M.Inst.M.E., Chiel Engineer. 


THE ECONOMICAL GAS APPARATUS CONSTRUCTION GO., LD. 


American Offices: 269 FRONT STREET, EAST, TORONTO, ONT. 
London Offices: 19 ABINGDON STREET, WESTMINSTER. S.W. 


Telegraphic Address: ‘‘ CARBURETED LONDON AND TORONTO.”’ 








The above Company have erected since 1893, or are now erecting, their universal type of Carbureted 
Water Cas Plants at the following Gas Works: 





Cubic Feet Daily. | Cubic Feet Daily 
Blackburn, England - - =  -  -1250,000 | Winnipeg, Man. ee a al re” ig ] 
Windsor Street Works, Birmingham, England - + = = 2,000,000 Colchester, England. (Second Contract) - ~_ +  s. « <=) ae 
Saltley Works, Birmingham, = - + = = =  -2000,000 | York;England - - - - _* = = 9 7 
Colchester, England - - - = = = = '- 900,000 Rochester, England + is ae = Ss Ss = ee 
Birkenhead, England - - = = = 2,250,000 Kingston, Ont. 3 S ec | 
Swindon (New Swindon Gas Company), England - = = = 120,000 Crystal Palace District, England - 2's ts = os (<a 
Saltley Works, Birmingham, England (Second Contract) -  - 2,000,000 Duluth, Minn. . . Se ee ee { 
Windsor Street Works, saiagnem, Eagient Great Contract) 2,000,000 Caterham, England ay Gay wes ge 2 0S re 
Halifax, England - - - = 1,000,000 Enschede, Holland- - - - - a 2 Ss os = ee 
i a 250,000 Leicester, England- - ~- 2 - 2s 2 - *§Rie 
Ottawa - - > > = = + = 250,000 | Buenos Ayres (River Platte Co. 5 oe os - = 700,000 
Toronto (Second Contract, Remodeled) - = + = + = 8,000,000 Burnley, England - - = - = = 1,500,000 
Lindsay (Remodeled) - - - 2 2 © + = + 126,000 Kingston-on-Thames, England Be oe Se oe ae re 
Belleville - - — ee (Sia - 250,000 Accrington, England = - SB Sy a eel ee 
Ottawa (Second Contract) - 1 = S we & - 250,000 Tonbridge, England - - - - - - - = = $00,000 
Brantford (Remodeled) - - - - - + - - = 200,000 Stretford, England- - - - - - - - - = 500,000 
St. Catherine’s epapemanied - = + - = + + = 250,000 Oldbury, England - - - = 300,000 
Kingston, Pa. - - 7.2 2 2 © © © + 136,000 Saltley Works, Birmingham, England (Third Contract) - = 2,000,000 
Montreal - - - - + © +5 + © © = = 500,000 York, England (Secend Contract) - - - > 750,000 
Peterborough, Ont. - - - - - + = += = = 250,000 | Rochester, England (Second Contract) - - - - - = 500,000 
Wilkesbarre, Pa, - - = = = + = = 750,000 | Newport, Monmouth, England - - + = 250,000 
St. Catherine’s (Second Contract - 2 © 's © = = 250,000 Nelson, British Columbia (Complete Gas Works), 
Buffalo N.Y. - - - 2 = += + = = %,000,000 








bUthertand Construction & Improvement C0. 


Offices: 15 WALL ST., NEW YORK, and OSHKOSH, WISCONSIN. 





Owners of the “ SUTHERLAND” Patents for Water Gas Apparatus. 





Gas, Electric Light, Water Works, and Electric 
Street Railways Built, Remodeled, 
Operated, Bought and Sold. 


A few of the places where the SUTHERLAND Apparatus is in successful operation : 







Ilion, N. Y. Tarrytown, N.Y., 3 orders. Mendota, II. 

Herkimer, N. Y., 2 orders. Ft. Henry, N. Y. Circleville, O. 

Little Falls, N. Y. Gainsville, Fla. Joplin, Mo. 
Fishkill-on-Hudson, 2 orders. Hollidaysburg, Pa. Ashville, N. C. 

Clifton Springs, N.Y., 2 orders. Waterville, N. Y. Youngstown, O. 

Green Bay, Wis. Huntington, L. I. Kingston & Rondout, N.Y. 
Stevens Point, Wis. Lexington, Mo. 





CORRESPONDENCE SOLICITED. 
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Kern Incandescent Gas 
Light Company’s 
Systems. 


NO CHIMNEY. NO BREAKING GLASS. 
NO BLACKENED MANTLES. 


CAN BE USED WITH 


Manufactured Gas, Non-Carburetted Gas, 
Natural Gas or Gasoline Gas. 





35 TO 40 CANDLES PER CUBIC FOOT. 


Mn 
Burner No.o consumes & cu. ft. . 30-candle power. Burner No. 3 consumes 3 cu. ft. . 105 candle power. 
“ “ I “ I “ce 3 35 “ 4 . 4 “ e 140 
“5 ne oe 70 | ‘a “og ‘ 7 236 
Prices Reasonable. Catalogues on Application. Agents Wanted. 


KERN INCANDESCENT GAS LIGHT COMPANY, 


18 MURRAY STREET, NEW YORK. 








EASES ESS SSS 
















: 
Steward Rurners. } 
Closest “= i$ ; 
Attention to | wis Samples ; ; 

Durability, | + to be Had 3 
Candle Power, @&* for the |? : 
Finished 3 : 
Appearance. Asking. : 
» 

Write for neat vest pocket memorandum book. Sent Free. ’ 

The D. M. Steward Mfg. Co., vnIMt HOMHS ON COMPANY, WILLIAM uM. CRANE COMPANY, rae : 
New York Office, CHATTANOOGA, San Francisco, Cal. ‘ 1131-1133 Broadway, New York. : 








107 CHAMBERS ST. Tenn. = er EEE YS 7 ? + 4 > 
FSSSSCSSSCSCSCSCVESCPSVE VCE? FSFFFFFTTISS SFFTTTISSF F FFFSFSIFs FFFSIIIS 
| 











THE LINK-BELT MACHINERY CO., 


ENGINEERS, FOUNDERS, MACHINISTS, 
Chicago, U.S. A. 


y ELEVATING & CONVEYING 
LINK=BELT ssciscte'nmoune 
Tilting Coal and Coke Cars, 


Breaker Rolls, Shaking Screens, 
Power Transmitting Machinery. 


Machinery designed and erected to suit 
existing conditions and available space. 





FOR SHUTTING OFF GAS IN MAINS 
TEMPORARILY DURING ALTERATIONS 


AND REPAIRS + Eink-Belt” Breakers CATALOGUE UPON APPLICATION 
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AMERICAN GAS COMPANY 
Gnstucors of ual Gas fiparatus 


BEASTERN AGENTS FOR 


BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Governors, etc. 


GENERAL AGENTS FOR 


BRONDER’S CHARCING AND DISCHARCING MACHINES. 


AMERICAN GAS COMPANY, 


222 South Third Street, Philadelphia, Pa. 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants. 


OWN SYSTEM. 


REGUPERATIVE FURNACES, WASHERS, CONDENSERS, PURIFIERS, PURIFYING MACHINES, COKE CONVEYERS, ETC. 























SOLE UNITED STATES AGENT FOR 
ARROL-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 


Gas Enriching Plants to Enrich Coal Gas up to 24 Candle ie - Making a Whit Brig, Non-smoking Gas, 


CAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 








COMPLETE GAS WORK 8_..um 








No. 118 Farwell Avenue, ° Milwaukee, Wis. 
Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pe. 
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- ~ ROOTS’ 7 


LATEST IMPROVED GAS EXHAUSTER. 


= 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 
























INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 


P. H. & F. M. ROOTS CoO., 


Connersville, Ind. 109 Liberty St., New York. 


Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelnhia, Pa. 
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E GO, ORNBLL & UNDEREILL 
— —_— AND BAGH .» Wrought & Cast Iron Pipe, 



















ae New York Office, 160 Broadway. MALLEABLE AND CAST IRON FITTINGS, 

: . B d Iron Cocks and G 
‘aoe CAST IRON WATER AND GAS PIPES “° “Vaven 
FRoM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 43, 45 AND 47 BEACH ST., NEW YORK, 








Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, cto., etc. 


i nee pa Manet So (bi hage ag ” BINDER for the JOURNAL, 
oe Sco EMAUS PIPE FOUNDRY, 


CAST IR 4 DONALDSON IRON COMPANY. EMAUS, PA. 


Peal : i 
\ 
MANUFACTURERS OF 


(GAS ap WALER bln es =H(] 
— PEW YORK. ercaowar.” CAST IRON PIPE AND SPECIAL GASTINGS: 


Western Office: Monadnock Block, anes”, Ills. Also, FLANGE PIPE, LAMP POSTS, Etc. | 















CHARLES MILLAR & SON CO., Selling napeitin, Utica, : N. ¥.| 





ngs, Hydr 
ig 


Gates, P 





Fitti 
Jute, etc. 


$1.00, 


CAST IRON PIPE and SPECIALS FOR WATER AND GAS. =" 


Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. A. M. CALLENDEN & CO. 32 Pine Stret, NY, 


GHRIS. GUNNINGHAM & SON, 


PROPRIETORS, 


THE NOVELTY TERI BOILER WORKS, 


BROOKIYN, INT. “XX. 


STORAGE TANKS FOR Gas WORKS, 
To Retain Fluid Material of Any Sort. | 


> Flanged Pipe and 

























PIPING IN AND AROUND GAS WORKS. 












Work Done for Several of the Largest Gas Companies in 
America Stands as Reference. 
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(Copyrighted, 1894, by the AMERICAN METER CO. 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 


SAN FRANCISCO. 




















PUBLIC LIGHTING TABLE. 




















OCTOBER, 1900. 


; |Pable No. 2. 
Table No, 1. \| NEW YORK 
FOLLOWING TUE CITY. 
MOON. 





Aut Nient 
Lienting. 





Day or WEEK. 


Extin- 


Light. Extinguish.|) Light. ulel 


| 
| 
| 
| 


| DaTE. 


A.M. 
5.00 
5.06 
5.00 
5.00 
5.00 
5.00 


10.00 Fy | 5.00 Am 
11.00 5.00 
12.10 Am] 5.00 
1.20 5.00 
2.40 
3.50 
NoL. 5.00 
NoL. Fu|N 5.10 
6.00 Pm} 7.50 Pys|| 5.3 5.10 
6.00 8.40 
6.00 9.40 
6.00 10.40 
5.50 L@}11.40 
5.50 12.40) AM 
5.50 1.40 
550 2.40 
5.50 3.40 
5.50 4.30 
5.50 5.20 
5.40 5.20 
5.40 5.20 
5.40 NM] 5.20 
5.40 5.20 
5.40 
5.40 
5.40 
7.50 
8.50 
10.00 FQ 
11.00 


DO WmW7H Oe ye 
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TOTAL HOURS LIGHTING 
DURING 1900. 





By Table No. 1. By Table No. 2. 
Hrs.Min. Hrs.Min. 
January ....230.50 | January. ...423.20 
February. ..175.40 | February. ..355.% 
March 
 April..... 
May 
June 


August... 
September.. 
October... .{ 
November.. 221. November .. 
December. .231. December. . 43: 





~~ \y Total, yr. .2221. Totzs sr...3987.45 
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NEW YORK, 33 Nassau St. PHILADELPHIA, Broad and Arch Sts. CHICACO, 54 Lake St, 


— Street Lighting Company 


- OF AMERICA . 


sa att Welsbach System . 
sntomenes* of Street Lighting, 


Which includes its specially DESIGNED AND PAT- 
ENTED BURNER for STREET and PARK LIGHT- 
ING exclusively. 

Uniformly SUCCESSFUL in seventy-five Cities 
and Towns. 

By means of the Welsbach System of street lighting 
the superiority of GAS over electricity for street lighting 
has been fully demonstrated. 


POINTS OF MERIT: 
Economical, 
It is Attractive, 
Successful, 
_ Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPATHA WELSBACH 








No. 36. BURNER, and thereby supply a uniform light in all localities, No. 38. 


Correspondence solicited from Gas Companies and others interested in Municipal and outside lighting. 


Welsbach Famous Mantles. 


THE INCOMPARABLE ce OTHER 
oe WELSBACH BRANDS 


Violet } = fice 
bp ieceall Magnificent 
i _ZAewTS ; 


FINEST EXAMPLE areeee = Brilliancy 


OF INCANDESCENT | Endurance. 
| THE HIGHEST 
GAS LIGHT js ILLUMINATION, 
EVER EXHIBITED. 4 The Lowest Cost. 








Welsbach Lamps, Mantles, and Complete Line of Glassware and Supplies 


WELSBACH COPIPANY, 


GLOUCESTER, N. J. 
Chicago Branch Department and Supply House, 70 Wabash Avenue. 
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THE UNITED 
GAS IMPROVEMENT 
COMPANY. 








THE STANDARD DOUBLE SUPERHEATER 
LOWE WATER GAS’ APPARATUS. 


— +h. eattieieaes 


CONTRACTS RECEIVED SINCE JANUARY 1, 1900. 


SETS. | 


co ES a a | CARBONDALE, PA 

WEST CHESTER, PA. HACKENSACK, N. J. . . . . «© 
COHOES, N. Y | TIFFIN, O 

OGDEN GAS CO., CHICAGO | BRR SPOOL, NJ... te tt 
CENTRAL UNION GAS CO., NEW YORK SEATTLE, WASH 

SPENCER, MASS TARRYTOWN, N. Y. 

SAN FRANCISCO | HOBOKEN, N. J... . - « 2 « « « 
BROOKLYN UNION GAS CO., BROOKLYN 1 PATERSON, N. J. 

RICHMOND, VA a ee a ee ee 
CAMBRIDGE, MASS | JERSEY CITY, N. J. 


NUMBER OF SETS 
TOTAL SETS INSTALLED TO JANUARY 1, 1900 


TOTAL SETS INSTALLED TO DATE 
TOTAL DAILY CAPACITY 


The United Gas Improvement Company, 


Broad and Arch Streets, Philadelphia. 
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Established 1858. 'ncorporated 1890. 
Cuas. E. GREGORY See Davin R. Daty V. Prest. & Treas. 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 
2 ea —— 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


——_2e0e——__ 
Cround Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 
a 
SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 


E. D. Waite, 
President. 

















A. H. Gut H. A. =. 
Vice- President. tary. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 


Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 
FIRE BRICK. . 
RETORT SETTINGS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Proprietors for the U. S., Coze System of 
Inclined Benches. 


Estimates Furnished on Application for Most Successful 
Style of Construction. 


Also for Free-Firing and Full and Half-Depth A ica 
Benches, for Burning either Coal or Coke 
in the Furnaces, 


Manufacturers of § 


914, 915 &9F6Weitvright Building, St. Louis, Mo. 





The Construction of 
Gas Works 


PRACTICALLY DESCRIBED, 


By WALTER RALPH HERRING. 
Price $2. For Sale by 


A. M. CALLENDER & CO., 


Adam Weber, © 


Proprietor, 


Manhattan Fire Brick and Enameled 
Clay Retort Works, 


Works, Weber, N. J. 


Office, 683 East 15th St., New York, 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts, 








a... 








Office, 88 Van Dyke St. Brooklyn, N.Y. 


32 Pine Street, N. Y. City. | 








Works, 
LOCKPORT STATION, PA. 








—ESTABLISHED 1864.—— 


JAMES GARDNER, JR., CO., 


Hamilton Building, Fifth Avenue, 
PITTSBURGH, PA, P. 0. Box 373, 


Successor to WiIGbEIAM GARDNER & Son, 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. S. 








HENRY MAURER & SON, 
(ESTABLISHED 1856.) 

TOR T BRICK & CLAY 
RETORT WORKS 
ETOR tT Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 
Clay Gas Ketorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 





GEROULD'S IMPROVED RETORT CEMENT 


retorts, putting on 
joints, earl blast 
his cement is mixed ready for use, 


A Cement of great value for patchin 
mouthpieces, making ig bench-worl 
furnaces and cupolas. 
Economic and thorough in its work. Fully warranted to stick. 
Price List, f.0.b. Galesburg, Ils., or Buffalo, N. Y. 

In Casks, Ho to 800 /_—. at . cents per pound. 

In Kegs, to 200 

In Kegs pond han 100 “ 


Cals GEROULD, Gatntinieetiie, 


For orders East of Buffalo, N. Y., or Pittsburg, Pa., freight 
will be paid to these points. 


rk 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our ic.mense establishment is now employed almost en- 
tirely in the manufacture of 





Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest beats of the furnace, and the abrasion of 
feeding and emptying. ‘Ve construct 


Half and Full Depth Benches of Our Own Design, 
Containing 6, 8 or 9 Retorts. 

We have Greatly Imp d our R Se 

Coke can be used as Fuel in Furnaces. 





Cai or 





Tueo. J. Surru, Prest. J. A. Taywor, Sec. 
A. Lams, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY A? 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim- 
ney Tops. Baker Oven Tiles 12x 12 x2 
and 10x10x2. 








WALDO BROS., 102 MILE 8T., BOSTON, MASS. 


| Sole Agents for New England States. 








JOHN DELL, 


General Manager. 


MISSOURI FIRE BRICK CO, 





MANUFACTURERS OF 








ESTABLISHED 
1882. 


Gas Retorts, Bench Settings, Fire Brick, Gupola Linings, Etc. 


We are prepared to furnish and erect COMPLETE, Half an 
vith Regenerative Furnaces, Constructed to Burn either 


CORRESPONDENCE IS RESPECTFULLY SOLICITED. 


d Full Depth Benches of 6’s, 8’s, 9’s, 
Coal or Coke. Also Plain Benches. 





CITY OFFICE: 
| Al Olive ar ii Bank, | ST- LOUIS, MO. 
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National Gas «i Water Company. 


CONTRACTORS FOR 


Gas Plant Machinery 





SOFT COAL OR COKE 
WATER GAS GENERATORS 
A SPECIALTY. 


Gas Engineers 


218 LA SALLE ST.,| INSPECTION AND ADVICE. 


CHICAGO. 





PLANS AND ESTIMATES 
FOR IMPROVEMENTS OR 
| REPAIRS. 














GAS WorRKS SPECIALTIES, 
AUTOMATIC STREET GAS GOVERNORS, 





“Iron Sponge” and Natural Oxide 


HXHAUSTERS, ETC. 


COMNELY Iron Sponge & Governor Co. .. 


BALANCE GAS GOVERNORS. 


FOR GAS PURIFICATION. 


No. 357 CANAL STREET, 
NEW YORK CITY. 





{a BRANCH CONNELLY IRON SPONGE & Sevennen co., 
788 South Canal Street, Chicago, Ills. 








Hughes’ 
“Gas Works,” 


Their Construction and Arrangement, 


And the Manufacture and 
Distribution of Coal Gas. 


Originally written by SAM’L HUGHES, C.E. 


Rewritten and Much Enlarged by 
WM. RICHARDS, C.E. 


Eighth Edition, Revised, with Notices of Recent Im- 
provements. 


Price, $1.65. 


A. M. CALLENDER & CO.. 
82 Pine St., N. Y. City. 


Farson’s Steam Blower 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER, 


FOR USING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 
FOR CLEANI BOILER TUBE 


These devices are all first-class. They will be sent to an iy msible y for trial. Nosale 
unless satisfactory. Manufactured by the WATERTO TEAM BLOWER COMPANY. 


H. E. PARSON, Supt., 457 Putnam erm Brooklyn, N. Y. 





j The Gas Engineer’s 
The Chemistry of Laboratory Handbook, 
Illuminating Gas, By JOHN HORNBY, F.L.C. 


Price, $2.50. 
A. M. CALLENDEK & CO., 32 Pine Street. N Y. City 


By NorTON H. HumPuRYS. Price, $2.40. 
« CALLENDER & CO., 32 PINE Sr., N.Y. CITY. 


Practical Hints on the Construction and Working 


of Regenerator Furnaces, 
By MAURICE GRAHAM, Assoc. M.Inst.C.E. 


Price, $1.25. For Sale by 
A. M. CALLENDER 2 CO., No. 32 Pine Street, New York City. 


A. 
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———————e, 





JAMES D. PERKINS, President. 





F. SEAVERNS, Treasurer, 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 





SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 








BERWIND-WHITE COAL MINING COMPANY'S 





Ocean Westmoreland Gas Coal. 


Offices : 


STRIGTLY High Grade....., 





Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCIENTIFIC BOOER Ss. 











pa ale ao ee THE CHEMISTRY OF, by W. J. A. | HEAT A MODE OF MOTION. By John Tyndall. $2.50. 


NEWBIGGING’S HANDBOOK. By Thos. Newbigging. 6th 
edition. $6. 


COX’S GAS FLOW COMPUTER. $2.50. 

FIELD'S ANALYSIS, 1898. $5. 

HUGHES’ GAS WORKS. $1.65. 

POOLE ON FUELS. By Herman Poole. $3. 

— POCKET-BOOK. By Henry O’Connor. 


TECHNICAL GAS ANALYSIS. $3. 
os ane HANDYBOOK, by Wm. Richards. 20 


Cc reste OF NS GAS. By Norton H. 
Humphrys. $2.40 
PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 


RACTICAL PHOTOMETRY : A Guide to the Study of the 

ic Measurement of Light. By J. Dibdin. $3. 

CHEMICAL TECHNOLOGY: Vol. 1., Fuel and Its Appli- 
cations, $5. Vol. I1., Lighting, $4. 

IRONWORK: Practical Designing of Structural Ironwork. 
By H. Adams. $3.50. 

HEMPEL’S GAS ANALYSIS, $2. 

LiQUyD FUEL FOR MECHANICAL etl INDUSTRIAL 

RPOSES. By E. A. Brayley Hodgetts. $2.50. 


deans Its History and Use. By Prof. Thorpe. $3.50. 


Peace HANDBOOK ON GAS ENGINES, by G. Lieck- 
field. $1. 





must be added to above prices. 





THEORY OF HEAT. By J.Clerk-Maxwell. $1.50. 


MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 


GASFITTER'’S GUIDE, by John Eldridge 40 cents. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold. $2 


CONSTRUCTION OF GAS WORKS, by Walter Ralph Her- 
ring. $2. 
DIGEST OF GAS CASES. $5. 


PRACTICAL HINTS ON REGENERATOR FURNACES 
By M.Graham. $1.25. 
A TREATISE ON THE COMPARATIVE ee ae a 
Me Wes = GAS COALS AND CANNELS. 
raha 2 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 
HANDBOOK FOR MECHANICAL ENGINEERS, By H. 
Adams. $2.50. 7 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5 
GAS ENGINEER'S LABORATORY HANDBOOK. By Jno. 
Hornby. $2.50. 


pea AND GAS FITTING. By W. P. Gerhard. 
cents. 
PRACTICAL PLUMBING. By P. J. Davies. $3. 












AMERICAN PLUMBING. By Alfred Revill. $2. 
CEMENT ; a Manual of Lime and Cement, ae Treatment 
and Use in Construction. By A. H. Hea‘ $2.50. 
A COMPARISON BETWEEN THE ENGLISH A 
METHODS OF ASCERTAINING THE 
ILLUMINATING POWER OF COAL CAS. $1.60. 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, mq Special Application to 
Electric Lighting. By A. Palaz 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


<——" TRANSMISSION OF ENERGY. By G. Kapp. 
ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie- 
son. $2.50. 


DYNAMO BUILDING. By F. W. Walker. 50 cents. 

ee somal FOR AMATEURS. By E. 
Ho 

PROS o1. uememmamee OF DYNAMOS AND MO 


raed LUE ee gs. TESTING OF INSULATED 


ELECTRIC LIGHTING, by Francis B. Crocker. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sourcesand Applications. By 
John T. Sprague. $6. : - 


The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charges 
We take especial pains in securing and forwarding any other Works that may be 


desired, upon receipt of order. All remittances should be made by check, draft, or post office money order. No 


books sent C.O.D. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COrk: :E.. 


MINES, = Clarksburgh, Harrison Co., West Va. 
WHARVES, - = = Locust Point Baltimore, Md. 
OFFICE, = 640 Equitable Building Baltimore, Md. 


ROUSSEL & HICKS, BANGS & HORTON 
71 Broadway, N. Y. 60 CongressSt., Boston 


KELLER ADJUSTABLE 
COKE CRUSHER. 


» Simple, Durable. Will 
ih any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Soiicited. 


t AGENTS, } 








MADEIRA, HititsL: & CO., 


INCORPORATED. 
MINERS AND SHIPPERS 


Anthracite and Bituminous Goal and Coke. 


GENERAL EASTERN SALES AGENTS 


PENN GAS COAL OO. 


OPERATING THE FAMOUS MINES IN THE 


YOUGHIOGHENY COAL BASIN. 


OoOwWnNBERS OF OVER 1,000 COAL CARS. 


COAL CAREFULLY SCREENED AND PREPARED FOR GAS PURPOSES. 


Orr OCHS: 
PHILADELPHIA, BOSTON, 
32 South Broad Street. 70 Kilby Street. 
BRIDCEPORT, CONN. 





NEW YORK, - 
143 Liberty Street. 
READING, PA. 





Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


9 
Cox’s Gas Flow Computer, 
as it gives this information accurately at sight, 
without mental effort. No calculations needed. 
Saves time, money and mistakes. 


Price, 6.5 x 8 inches, in cloth case, $2.50. - For 
sale by 
A.M. Callender & Co., 32 Pine St., N. Y. 





GREENOUGH’S 


“DIGEST OF GAS CASES,’ 


Frice, $5.00. 
a 

This is a valuable and important work, acopy 
of which should be in the possession of every 
gas company in the country, whether large or 
small. As a book of reference it will be found 
It is the only work of the kind 
which has ever been published in this country, 
and is most complete. Handsomely bound. 
Orders may be sent to 


invaluable. 


A.M. CALLENDER & CO. 32 Pine St., N.Y. 


Epmuunp H. McCuLiovaan, Prest. Cras. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL 60. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAK®), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St., Phila, Pa. 


THE SUN OIL CO., 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 








Toledo, O., and Pittsbpuren, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited. 





GAS OIL. 


26 Broadway, New York City. 
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Principal Office & Works, Waltham, Mass, 


DAVIS & FARNUM MFG. CO, 


WALTHAM, MASS. 


Boston Office, R'm 18, Volcan Blig,, 8 Oliver st 





Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 





Pipe and Sinuous Friction Condensers of all Sizes. 





Steel Tanks for Gasholders, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Iron Roof Frames and Floors 





Self-Sealing and Pressed Steel Mouthpiece Lids. 





4 Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com. 
9 plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 








BAXTER & YOUNG, 


CONTRACTING AND CONSULTING 
GAS ENGINEERS. 





Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


COMPLETE CAS WORKS ERECTED: 


Artificial and Natural Gas 
Mains Furnished and Laid. 
CORRESPONDENCE SOLICITED. 


OFFICE : WAYNE COUNTY BANK BUILDING, 
DETROIT, MICH. 





Rooms 201 & 202. 





A. E. BOARDMAN, C. E., 
Consulting and Contracting Engineer. 


Particular attention given to Gas, Water and Electric 
Plants. Long and successful experience 
with the problem and practice of 


Filtration for Public Water Supply. 
BREVARD, N. C. 


JAMES T. LYNN, 


GAS ENGINEER 


AND 


CONTRACTOR, 
Wayne Bank Building, - DETROIT. 





GAS PROPERTIES PURCHASED. 





Geo, Shepard Page’s Sons, 
GAS MAGHINERY. 


Corresp 
180 Fulton Street, New York City. 








DAVID LEAVITT HOUGH, 
Consulting Engineer 


AND 


CONTRACTOR, 


374 FIKTH AVE. N. Y!} 








Kerr Murray Jlanufacturing Company, 


Steel Gasholder Tanks, 


Sinate, DouBLE AND T RIPLE-LIFT CZASHOLDERS 
ae— HORIZONTAL AND VERTICAL STORAGE OIL TANKS sam, 


Iron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hub Flange, Outside Screw ae (Quick Opening, 3 to 6 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Address, 


KERR MURRAY MANUFACTURING CO. 


Fort Wayne, Indiana. 
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BARTLETT, HAYWARD &CO. 


BALTIMORE, MD. 














Triple, Double and Single-Lift Gasholders. 
































(ron Holder ‘Tanks. | | CONDENSERS. 
ROOF FRAMES. | Scrubbers, 
Girders. Bench Castings. 

BHAMS OIL STORAGE TANKS 

PURIFIERS. | Boilers. 





PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








ALEX. C. HUMPHREYS, M.E.,M. Inst.C,E. ARTHUR G. GLASGOW, M. E., M. Inst. C. E. | GASHOLDER TANKS AND 
i —_ MASONRY — 


HUMPHREYS & GLASGOW, “2mm 


J. P. ‘wen. 


238 Java Street, Brooklyn, N. Y¥. 








BANK OF COMMERCE BLDC., 9 VICTORIA STREET, 
31 Nassau Street, London S.W., 
New York. England. GEORGE R. ROWLAND. 
Formerly with the Continental Iron Works. 
CONSULTING CAS ENCINEERS Draughtsman and Constructing Engineer. 
Drawings, Specifications and Estimates furnished for the con- 
AND MANACERS. struction of new works or alteration of old works, Special 
attention given to Patent Office drawings. 
GAS PROPERTIES PURCHASED. Office, No. 245 Broadway, N. Y. City. 
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~ Sneemnms 


rons fee PR Dp WOOD & CO, "i iine. 


MACHINISTS 
400 Chestnut Street, PH! ADELPHIA, PA. 


MANUFACTURERS OF 4 BUILDERS OF 


Cast Iron Pipe. | Gas Holders. 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks, 
SOLE MAKERS OF 


THE MITCHELL SCRUBBER nn g Holder Cups. 


—oee THE TAYLOR 
REVOLVING BOTTOM GAS PRODUCER. 
PURIFIERS, CONDENSERS, = 

HEAVY LOAM CASTINGS, DUNHAM SPECIALS, 


SCRUBBERS, BENCH WORK. 6 HYDRAULIC WORK, LAMP POSTS, VALVES, Etc, 


ISBELL-PORTER CO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 











MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and S tions furnished for the Alteration, Improvement, 
or Extension a Existing Works or the Construction of New Works. 











245 Broadway, New York Gity. —oFic&s=- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 





BUILDERS OF 


Gas Holders. 
Single and Multiple Section Gas Holders a Specialty. 

STEEL GAS HOLDER TANKS. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers. 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 
ILLUMINATING GAS! FUEL GAS! 


THE LOOMIS PROCESS. |... 


We make to order CAP BURNERS toburnany amo! 
Now in successful operation at Works of John Russell Cuttlery Co., Turner’s Falls, Mass., under a stated pressure. Send for samples. 
and Henry Disston’s Son’s Saw Works, Tacony, Pa. 
The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, - - Hartfor d, Gonn. oC. a.GEFRORER, 








Also SERVICE CLEANERS, DRIP PUMPS. and STREET 
MAIN PROVING APPARATUS. 





248 N. Sth St.. Phila., P® 
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WILLIAM STACEY, Prest. T. H. Bracn, Asst. Mangr. 
J. E. STACEY, Vice-Prest. & Gen. Mangr. R. J. TARVIN, Sec. & Treas. 


HE STACEY MANUFACTURING CO. 


Established 1851. 






Single, Double and Triple-Lift 


GASHOLDERS, 


H Of any Capacity, mith or without Wrought Iron or Steel 
’ Tanks. 


: Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


enera 


RITER=-CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 

















GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 
) 
WM. HENRY WHITE, 
. No. 382 Pine Street, - - - New YorkE City. 
. mance une sealant OF 
| GAS, WATER, AND ELECTRIC LIGHT WORKS. 
is Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 


Plans and Estimates Furnished. 


1900 DIRECTORY 1900 


OF AMERICAN GAS COMPANIES. 


Price, - - - - - - - $5.00. 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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1842 = fleily & Fowler, = 180) 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa, 


BUILDERS OF 














i Single or Telescopic. With or Without Iron or Steel Tanks, 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


LOGAN IRON WORKS, 


Brooklyn, N. WY. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 


BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 














The contract was completed and the 








Contractors for 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


FIELD'S ANALYSIS 


E*or the Wear 1899. 
An Analysis of the Principal Gas Undertakings in England, Scotland and 
Ireland. Being the Thirtieth Year of Publication. 
Compiled and Arranged by 


JOHN WW. FIELD. 


Secretarv and General Manager of The Cas Light and Coke Co., London. 
Price $5. For Sale by 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 
Holder was in actual use in 90 days from receipt of order. Capacity of Holder, 500,000 Cu.Ft. 


from the Union Gas Light Company, of East New York. 
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Established 1854. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WeT AND Dry METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 




























The amount of gas delivered for 
the coin can be instantly and 
positively changed without re- 
moving the meter or replacing 


The gas registered agrees abso- 
lutely with the amount pur- 


chased by the coin. 
any parts. 








WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 60,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION, - 


Correspondence Solicited. 


561 West Forty-seventh Street, | 51, 53 & 55 Lancaster Street, | 34 & 36 West Monroe Street, 
NEW YORK. ALBANY, N. Y. | CHICACO. 











NOW READY. 
THE SIXTH (AND CENTENARY) EDITION 


— OF THE — 


Handbook for Gas Engineers and Managers. 


By THOMAS NEWBIGGING, M. Inst. C.E. 


This Edition of the “Handbook for Gas Engineers and Managers” is a great improvement on all previous editions. 
Much of the text has been re-written, in order to keep the work abreast of the constant advances that are being 


made in the Gas Industry. 
PRICE, - - $6.00. 
A. M. CALLENDER & CO., - - No. 32 Pine Street, N. Y. City. 











PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


With Instructions for Care and Working of the Same 
By G. LIECKFELD, C.E. 


Translated with ~ermission of the author by GEO. M. RICHMOND, MB 





Price, $1.00. 


A.M. CALLENDER & CO., 32 Pine Street, New York. 
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NATHANIEL TUFTS METER CO,, 


8 Medford Street, Boston, Mass. 


MANUFACTURERS OF 


DRS GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 


the best facies for manufac: METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


turing, is enabled to furnis 


Wk ananweroiers Prepayment Gas Meters. 




















CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 
BALTIMORE, North & Saratoga Sts. CHICACO, !07 West Monroe St. 
SAN FRANCISCO, 221 Front St. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc, 











~m=_‘Perfect” Cas Stoves —2- 


KEYSTONE METERS, 
CAREFULLY MADE. 


The KEYSTONE METER CO., Royersford, Pa. and WIESTER & CO., 22 Second St., San Francisco. 

























Do you wish to Know 


what size of Pipe to use to convey any quantity of Gas, any distance, with 





cOoxs 
CAS-FLOW 
COMPUTER. 





any loss of pressure, and any initial or final pressure? Then use 


COX’S GAS FLOW COMPUTER, 


as it gives this information accurately at sight, without mental effort, No 
calculations needed. Saves time, money and mistakes. 
Price, 6.5x8 inches, in cloth case, $2.50. 
For sale by 


A. M. CALLENDER & CO., 32 Pine St.. N.Y. City. 
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AMERICAN METER COMPANY, 


ME NEW YORK, PHILADELPHIA, SAN FRANCISCO. 


PREPAYMENT JIETERG. 


THEIR CONSTRUCTION IS SUCH THAT THEY MAY BE READILY 














SS x a ea READJUSTED WHEN THE SCALE OF CAS RATES IS CHANCED. 
HELME & McILHENNY, 
Hstablished 1848s. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete, 


a METERS REPAIRED____..» 


PREPAY MEI 'T pepimenane fs amneneimnianemnsepaines 


Our Own Patents. Strong. Simple. PROMPT_ATTENTION. CORRESPONDENCE 2 SOLICITED. 


METRIC METAL COMPANY, 


AKERS 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 














FACTORY AT ERIS, PA. 











THEODORE 0. BUHL, President. = = §g- §g- = 222  €HARLES H. JACOBS, Secretary-Treasurer. 


Detroit Meter Conmeen, 


Ry e DETROIT, MICH. 
vies \ aes 


"i ses GAS METERS ofthe HIGHEST QUALITY 


METER REPAIRING A SPECIALTY. SEND FOR OUR PRICE LIST. 








' Detroit is one of the best shipping points in the United States for prompt deliveries by rail or watet 


to the East, West or South. 
BUHL Meters will need few Repairs. We make our own Tin Plate. Trial Orders Solicited. 
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The Advertisemen t of 


JOHN J. GRIFFIN & CO., Mfrs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, a 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this epace every alternate week, a 


The Western Gas Construction Company's 
IMPROVED SYSTEN 
COAL GAS APPARATUS 


Has been or is under contract to be installed COMPLETE at 
Spokane, Wash. Valparaiso, Ind., Reconstruction. — 








Butte, Mont. Binghamton, N. Y. 
Peoria, Ills. Long Branch, N. J. 


Evanston, Ills. _ Durango, Col. 
Schenectady, N. Y., Reconstruction. | Defiance, O. 


Racine, Wis. | Charleston, Ills. 


Davenport, lowa. 
Moline, lils., Reconstruction. 


FOR THE COMPLETE, PROGRESSIVE TREATMENT OF THE GAS FROM THE 
HYDRAULIC MAIN TO THE STATION METER, 


Comprising gradual condensation, extraction of tar without loss of 
illuminants, extraction of ammonia with large percentage of CO: 
and sulphur by thorough washing and completing the extraction 
of sulphur by purification, either in ordinary purifiers, or ouf 
IMPROVED BEAL DUPLEX PURIFIERS or DOHERTY-BUTTERWORTH PATENT 
PURIFIERS, giving double the capacity of ordinary purifiers on the” 
same floor area. 

This system is thoroughly protected by patents issued or ap- 
plied for, and does not infringe any other Process or Patents, 
and in almost all instances makes use of existing apparatus. 

We have also supplied our Tar Extracting and Washing Ap- 


paratus to a number of works for use in connection with existing 
equipment. 


WILLIAN HENRY wate The Western Gas Construction C0, # 


32 Pine St., New York. FORT WAYNE, IND. 


Waukegan, Ills. 





— 





